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lar  blocks  at  ils   angles  in  both  plastered  and  unplastered 
Italie,  it  was  usual  to  hâve  no  vertical  end  joints  betvreen   1 
tiiesô  blocks  and  tne  «vall,  but  irregalar  ones,  Fig.  18.   This 
gives  a  picturesque  character  to  the  masonfy,  to  be  sought  ln| 
ail  ôconomical ly  constructed  buildings  as  tne  only  means  lor  j 
obtalning  a  simple  and  esthetlc  treatment.   The  Renaissance   j 
flrst  abandoned  tnls  method  and  constructed  masonry  of  a  very; 
ir^l^iAlar  séries  of  ashlar  blocks.   Ali  kinds  oî   irregular  masc» 
ry,  cbiisprlsing  Cyclopean  aad  tiie  kinls  fojraiiag  a  transition  m 
ashlar  maaonr y,  iiave  a  character  of  s Imp  1  lis i t y ,  necesstty  oxim 
economyî  Roman  and  Renalsssuice  but  Idars  appll«d  to  them,  as  j 
welj  aa  to  roughly  wrought  ashlar,  thQ   term  •rustic*  (rural  «| 
|boorlsh)  as  a  distinction  from  thô  ragular  and  smootnly  drds^ 
id  I^^M^ry  of  the  more  prominent  buildings  In  cltiôs,   Wow^f^ 
er  ifjtpprb^rlatô  this  term,  It  Is  not,6asily  replaced  by  a  )>^ 
ter  one.   To  solten  the  effect  ol  thls  unpretendlng  but  pictii 
resque  masonry  by  subduing  the  joints,  atther  by  making  theoi^| 
as  tnln  as  possible,  or  by  glving  ths  inortar  the  same  coior  ai 
tae  stone,  is  the  error  of  a  pédant,  never  found  in  any  good 
architectural  style.   The  Irregularit i es  of  the  raaàonry  requiJ 
re  a  good  bed  ol  mortar,  and  tais  bed  raiis  t  be  visible  as  évi- 
dence oi  the  durability  oi  the  masonry.   To  subordinate  the 
Joints  Is  to  dispense  with  the  only  means  oi  obtaining  a  certJ 
ain  variety  in  appearance  without  too  grôat  cost.  .  Unity  must 
be  sought,  not  in  unilormifey  of  appearance,  but  in  the  princiJ 
pies  controlling  variety,  and  wnich  must  be  apparent,  unless 
the  vfork  is  to  appear  insipid,  charaot  erl  ese  and  weak,  quall- 
ties  unfortunatel y  now  too  commonly  prefsrred  to  the  pictur#ad 
,the  nataral  and  the  strong. 

4.   Ashlar  Masonry  oi  Small  8tont>s. 
,  A  mode  of  construction  eommon  in  ail  HOman  provinces  is  the 
die-wcrk,  a  kind  cf  incrustation  on  «Yalls,  coraposed  of  sraall 
pyramidal  stones  3  to  4,  rare  1  y  6    te  7  in,    square,  set  fitn 
broken  joints  and  in  a  very  thick  ccat  of  mortar,  Fig.  16. 
This  die-work  is  at  intervais  intc?rrup ttid  by  courses  ol  brickn 
work  deeply  bonded  into  the  wall.   Tnls  masonry  is  especially 
eommon  in  Gallo-lioman  buildings,  but  long  survived  the  fall  ol 
the  Ronian  Empire  in  central  France;  tne  Clara  Tower  in  Cologne 
and  the  impérial  palace  at  Trêves  are  the  only  known  examples 
of  its  occurrence  in  Ger^iiany.      . 

Tne  lioman  net-vrork  or  Opus  retiouîaturj  is  al  lied  to  this  dM 
work,  and  Is  composed  of  pointed  p}  ramlds  of  tufa  3  1 -<;  to  5 
in.  square,  Fig..  ^0;  Fig.  idl  is  a  BptJclnien  from  Pompeii.   The 
Opus  retlculatum  and  die-work  are  peciiliarly  décorative  bonds 
for  facing  concrète  masonry,  but  are  seldom  used  in  modem  tiJ 
mes,  except  for  paving  streets. 
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i  A  ktnd  of  raasonry  compoaed  of  small  and  regular,  though  rudj 
ly  wrought  oblong  atones  wltli  thick  joints,  was  In  common  use| 
among  the  Romans;  it  was  rauch  used  In  medlaeval  buildings  In 
Bîrance  and  Germany,  and  Is  stlll  preferred  In  coun tries  furn-j 
tshlng  easlly  wrought  mater lais,  llke  Brohlthal  tufa  and  the 
varlegated  sandstone  Ojf  tae  mlddle  and  upper  Rhlne  provinces. 
b,      Ashlar  Masonry  ol  Large  Stones. 
Ashlar  masonry  proper  requires  considération  In  three  ways; 
tii0  mode  of  preparlng  the  stones,  tue  bond.,  and  the  inep,j||^,^l||l 
flxtng  and  claraplng  the  ashlars  togetaer,        ^^^^^      :  J 
a.   Mode  of  worklng. 
If  th-e  blocks,  of  stone  are"  cjuarrled  wltn  povrder,  flre,  or 
a  séries  ofdrr/en  Mredges,  they  are  wrorked  to  blocks  of  P**®?»J 
cribe4  dlniehslons  wlth  approxlmately  rectauiguiar  surfaces, 
«ïlltfjPWgh  and  uneven,  so  that  al^ut  aiî  Inch  must  be  i^Pi^ 
6fr^ëii"«itde  to..Qbtal|>,  ,a  true  ^s^urf ace, ',  t|ie,  "vrorklag  vl|à|b|^^f^ 
The  'ii^t  dresalng  Is'  done.  at:':4ii©::i^airrr^^ 
on  a'^ioir  bench^  larger  prcnecttons  are  khockÂi  off  wlth  xt^ 
ala^jei  a,  yig.  ^2.      The  surface  |p  thon  dresaed  wlth  the  piil 
tb  eSow  parallel  strokes.   TheUfb  or  poiàt  o  is  then  uaôd,  M 
the  axe  tiaving  a  long  handle  and  being  used  tn  bot h  hands. 
The  point  is  struck  wlth  the  wooden  mallet  d,  or  vrith  a  hamme^ 
In  di^esstng  granité,   When  the  point Ing  Is  finlshed,  the  surf- 
ace should  be  toierably  trua,   The  top  la  then  laid  off  in  n 
tangular  form,  and  the  projections  of  the  ôdges  beyond  thèse 
Unes  removed  by  the  sledge  (or  pltchlng  chlsel).   The  four 
edges  perpendlcular  to  the  wrought  surface  are  then  wrought 
and  trled  wlth  the  square,  the  remain ing  surfaces  being  dress-j 
ed  from  thelr  edges  toward  thetr  centres.   The  stone  Is  tnen 
termed  a  polnted  ashlar. 

The  second  sérias  of  processes  In  cûttlng  ashlars  Is  the 
Idresslng  of  the  edges  wlth  the  chlsel  and  mallet  or  axe,  mak- 
Ing  a  draft  along  the  edges  by  fine  parai lel  strokes,  four 
Idrafts  formlng  the  marglns  of  the  stone.   The  polnted  surface 
jof  the  ashlar  Is  dresaed  wlth  the  crandall  b,  produclng  a  polH 
ited  appearance.   Only  faces  of  ashlars  are  usually  crandalled, 
beds  and  joints  belng  usually  only  polnted.   In  case  of  hard 
Istone,  as  granité,  syenlte,  etc.,  the  busi^-hammer- c  is  used  in 
[place  of  the  crandall,  and  Is  entlrelyof  steel,  havlng  16  Uto 
140  or  more  pyramidal  polVits. 

The  third  opération  In  flnely  dresslng  stone  Is  eut t Ing  wlth 
|tne  broad  chlsel  d,  held  in  the  leit  hand  llke  the  point,  and 

truck  wlth  the  mallet,  produclng  Une  Unes  on  the  surface. 

>rafts  alcne  are  chlselled  sometimea.   The  lurtn'er  smoothlng 

f  ail  ashlar  Is  done  by  llner  chlselllng;  lastly,  the  stone 

s  also  sometimes  well  pcliahed. 
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iwoagh  h  k "t         ..^^    point >nf,    «iritlttag  %n<i  ef4UulaUlili|p    caU^l- 
liag  -^ouing,    arn   ;i»o;aiurd   t h,©  général   n>«tric4«  5t  pr«?par* 
|,i«»              aps    *n  1    oUt   stone  work, 

^       .   Lh«?  niode  of   worklng  hère   explained  aro  derivôd  ma  sug^ 
'      lY©  peints    for   treâtment   of  asiilar  and  eut   aton©,  et*sp«o- 
.%iiy  «^  î    tnelr   laces,       U    Is   évident   tiiat   the  bed  and  end  Joli 
jOlnta   must  be  polnted  sulllclently  Une  to   lie  modérât el y 
clo8«»  on  each  otiier,    so  aa   to  avold  tne  use  of  too  miGh  içoriiM^ 

Jk  simple  <lriNBaad  martil»  Jf  tMe  jErla^le»^  aiocl^  #ri^^ 
lars   to  obtain  ex t ernaïé fi ëot,   ga<î  t|ie  leaat   that  can  be  %e« 
eepied;    ttie  sarfâca  ^iien^^raeelves  thé  treataienf  ettl table  for   ; 
eut  atone,    thia  depending  on  tl^ft  apeeifle  ^♦ealti^ritii^  <^^  .|6è 
«aterîal  emplpyodi    Its  t«x3Uf#,.,^||i^  ^onch^j^^U^  bI^M 

d  raat  Ing.     An  '^  tka  0|i4ii||sitiM«îJ^i«|^*i%È^P 

braadth  for  bot  h  laï^«,  àijdi  sfattU  #tc&%4  ^th^la^  :^ 

fect  of  the  aahlars,   so  tii«kt   lai^ge  bioekB\«p9^T  t^a  haW  aair-^ 

row  marglns  atnd  amall  Wocka  wlde  ones,      1*h%  |ro^Jécti?)(|^  o^^ 

rougûly  wrought  cenVi*al  bôss  v^i^l||p  accord tiigtodlnMMp^ 

the  atone,    and  the  purpoae  to  wfl^  It   la  to  be  appllld.      Ttie| 

are  ao  great  dn  the  Pittl  Palace  at  Florencei    that   one  isa^y 

flnd  shelter   tvom  the  raln  beneath  them.  '    Thls  almpleat  mode    > 

of  dresslng  wlll   always  be  aatlafactory  vrhèn  econ<SiQy  of   labor 

la   requlred,   as   In  basement  walla,   manufactories,    engineering 

workà,    fort tflcationa,    etc. 

Polntlng  aurfacea   la   the  aecond  mode  oi-  trôatm^nt,   polnted 
facea  of  ashlars  contrastlng  wlth  4^h08e  roug|ily  dreôi^ed,   when 
a  différence   In  mode  of  cuttlag  la  deslred  to  expreaa  a  dlffer 
ent  and   flner  quallçy,  o|  m^iionry»^      Eaptciâtlïiy  coigmon  1&  the 
treatment  of  the  main  portion  of-B8tructure.      If  the  base  of 
a  building  be  of  ashlars  wlth  roug[h,    atrongly  projectlng  bos- 
ses,   the  iower  story  may  be  composed  of  polnted  i^l^lars. 

According  to  the  greater  or  less  proj  ect Ion  ol  thô  boises  of 
ash-lars  and  thelr  more  or  less  fine  polntlng,  a everaT  grades 
are  possible  In  the  appearance  oX^the  masonry.  16  both  polnt- 
ed as  il  1  a  r*  and  tnat  wlth  bosses,  the  draited  marglns  are  necés- 
sary  to  clearly  mark  the  joints  of  the  ashlars,  as  well  as  to 
gl7e  the  ashlar  a  gênerai  àppearance  of  havlhg  at  least  recel- 
ved  the  minimum  préparation  permlsalble.  If  tha  drafted  marg- 
in  be  entlrely  omltted,  the  ashlar  loses  ltac|;^aracterlstlc>el 
eleiaeht  of   form. 

Crandaillng  the  surface  of  ashlar  la  but  a  transition  or   In- 
termedlate  step  betvfean  polntlngand  chlselllng,    and  should 
not  be  used   in  architectural   vrork,    beacuse  noV  beautlf^il.      The 
stone  should  be  chiaelled,    If   the  means  admit;  .  If.  not,    i;   s  - 
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fy  h^j^àî^M  is  the  ex  tréma  Umlt  oi  arnoothness  uieiaaXly 
î^isélblei   especlâlly  lu  engineering;  and  fort iftaat ion.      Fi- 
|ly,    bhloelllng   l3  usually  the  hlghest   llmit  pt  prepai*ation 
§gipie   for  flne-gTalned  stonéa  and   the  best  cixt  'stbne;    the 
a#ik|ad  marglns  almost   entlrely  dlsappear,    the  chisel  marks  be 
ji^pj^&û.  away.      Stone  is  very  seldom  rubbed,    except    fine- 
i%  marl^rial   of  good  eolor/  taklng  a  good  polish,     (Rubbed 
:*,ls  mttlS^i^i^.in  the  U.S.    for  good  buildings  in  cltlesi  .. 
m  réti%ygj^$mimm^Uin  U]^,^^A9&^  m^%9a  fey  atHU$ 

iliar^  a^J^èire  l«  mei  Tu  >ogi^e|   but  j\ublbe4.  loaspnry  wt 

"'"'iâ  i9fri^p .  agatlnl.  '^  ^    " 

é  m$Wl!^t  of  fft,e  nil^i,  4n  whlôh  tmy  be  ^a^^ 

^^-,^^^i^4t»^e«ire  lii  tine  Séir^  etit  s>one  wopk,   »lnce 

thèse  a^\|te»ii;  flisldom  dupUeated;   or  ôn^emay  fjîonomttse  on  the 
ashlaps^  "I^Vfee  able  to  expend  iQore  on  t^a  omasûénled  blocks. 
It   is  in  bail  $Àate  to  fortç  boasea  on  arpi^itec^ral  4^tails. 

The  Ore^^  jand  Romans  set  stones  paPtly  roui^hly  vrrought,    and 
partly^^lj|g^projecîing  bosses;    âfter  the-^oss>î ^^ipn  of  thce 
stPuctui%^    i^        Project ing  s toned  were  wrought   Into  members 
and  o^naiaenïô.      Man y  ancien t  buildings  werethen  neyer  comple- 
ted,    like  the  Temple  at  Seg  es  te,    parts  of  the  Colis  eum  at  Hoap 
and  the  Porta  Nlgra  at  Trêves.      This  mode  of  building  was  In 
part  tradltlonaîly^retalned  in  Romanesque  of  the  10  th  to  the 
13   th  centuries.      The  ashlars  and  most  architectural    features 
were  set   tlnished,    as   furnished  by  the  masons*    lodges,    only 
spécial   portions,    llke  bases  and  capital s  of  columns,^  and  toany 
of   the  more  elaborate  décorations  of  comices,    being  wrought 
after  the  setting  of  the  stone.      Hence,   many  parts  of  liomanesq 
buildings  hâve  also  remalned  unfinished. 

Durlng   the.  Gothlc  perlod^from  the   13   th  to  the   18   th  centu- 
riôé,    eut   stone  work  wa^s  ai^ays   flnished   in  the  masons'    sheds 
and  was    therefore  set   in  a  periect    fonn.    iJienalssance  mas t ers 
after   the'mlddle  of   theCl6   th  century  followed   th©  ancient 
method    in  4  peculiar  vray;    not  havlng  a  thorough  knowledge  of 
classie  antiquity,    due   to  numerous  modem  sclentific    investi- 
gations,   and   therefore  being  unable  to  correctly  explain  ail 
appearances,    they  accepted   everytning   found   in  ancient   bulld- 
Iniis    in  good   faith,    and   used   it    in   thé  same  way,    assumlng   inc- 
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Incomplète  work  to  be  finished  and  Imitât Ing  It,   In  thla  Is 
the  explanation  of  many  Renaisssmce  peculiarit les. 

Doslring  to  build  economically  and  rapldly,  we  employ  âor 
the  substructure  oï   a  building  only  the  most  Indispensable 
care,  so  as  to  dévote  ail  our  power  and  afrtistlc  ski  11  to  the 
»ore  important  portions  ot  the  building,  as  also  done  in  ail 
aacient  temples  and  ot her  structures.   The  first  thing  is  to 
place  a  layer  of  stones  on  a  solld  foundation,  on  vrhlch  to  er- 
t  tne  building.   Gîgantic  blocks,  with  dimensions  ffurpasslng 
se  of  prehlst^oric  monuraaéts  aacribed  to  glants,  vrere  laid 
ftk^   «^jlj^le' terrace  at  Baaîbec,  blocks  68  f  t.  long  and  H  11^; 
|£  Wl|ig 'us#d;  It  ifl  ev:i4©nV,y|||.^j^|^^,p«(|CM|^l^^ 
#»f8ff«d  ^i^  «argins  werô  draftédV  l^ii^iii  tie  project    bosa 

^Mii ^f^Tf^  Î>a8t  eras,  and  adOpMNl  llittt  É^^^dâ  of  ail  pr^'^ 
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tury  in  flox^àtlà#^^l«Éé^s,   ^  m,^  aasutœd  %^ 
ted  tff  tli©  KtjramjeaîMi^jBtaceatorf  >f  >he  Tuscans, 
It  bei^l-ilft^e  a  i§pecial   featar^  of  ^1^©^  Tu0c$in '4î©iiaîasane«  sole 
ly  lor  f|48  yeason.      An  atteint  waifpade  to  iiarnionlse  the  most 
divergé  fl^4èô  of  cutting  stoae  witli  the  ordera  of  colOianô,   »^" 
aa  ty  m^^^B  Of  ashlar  masonry  to  exprès  a  the  eiiaractar  ôf  th,e 
ordera  lit  the  treatment  of  the  maaa  of  buildtags,    eri^  wlthout 
the  uaA  of  coli:çmns  or  pllaaters»      Thia  waa  aV  last  ciirriad  so 
ifar,    ftiàt    in  Imjrtation  of  un fl ni slvod  Ronjàn  buildings,    coiumne 
and  pliâtaters  vrere  eyen  composed  of  rectahgùlar  or  cyllndrlcat 
ashlars  wlth  bosses,    an  error  tha^t  ahould  never  be  made  now. 

A  spécial    form  of  thls  ashlar  masonry  with  bosses  appears   in 
fortification  at   the  end  of  the  15  th  centary,    the  epherical 
boss,   auggested  by  the  use  of  artlllery;    Ylollet-le-Duc  gives 
an  exampla  from  the  Cfeite  of  the  vralls  of  Vezelay,    1516-1547. 

Renaissance  archltecta   invent ed  dlaioond- pane lied  aahlarsp    in 
vrhtch  a  drafted  margln  surrounds  a  boss   in  form  of  a   low  pyra- 
mld.      if   the  blocks  are  square,    they  are  called  natl-head.      In 
Fig.    B4   is   an  example  of  diamond -panel led  ashlar  masonry  from 
a  church  in  Naples;    S'ig.    25  4s  another  exaraple  compoëed  of  al- 
ternatifj^g  ashlars  with  diamond  panels  and  spherlcal  bosses, 
from  the  old  Fort  St.  John  at   B''lorence.      A  variation  of  the  mo- 
tive tive  of   thls   panel led  ashlar,    vrhich  may  be  requlred   for 
richer  buildings,    bases   of  monuments   of  polished  stone,    etc., 
conslsts    in  mouldlng   the  margi^ns,    Fig.    26,    and  alao   in  trunca- 
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èdg   the  pyramidal    bosses.      Certain   blocks,     llKe   corner  stones 
of  the  base  of  a  monument,    keystoae   oi   an  arcii,    etc.  ,    siiould 
be  more   richly  moulded,    but   one  must    cnon  be  carelul    to  not 
'approach   loo  closely   to    trie   iorms   of  wood-work, 

A  décorative    treatruent   oi    the  surlace  oi    the  ashlc^r    itseli, 
and  ail    over   reiined  mod-^s    of    cutttng   tnis,    are  obj  ect  ionabl  e, 
as    expending  means    for  an    improper   purpose;    for   tne  same   cost 
of  décorât tng   the  ashlars  wltn  ail   klnds   of  nlcetles    in   the 
art  style  of  the  Barocco  period,    we  majr  richly  supply  the  arch 
Itecture  with  décorative  or  scujptured  omament,    or  v?e  may  em- 
ploy  nobler  material.      Still,    It  should  not  be   lorgotten   in 
purely  décorative  works,    such  as   portais,    monuments,    etc.  , 
that   such  décoration  of   the  ashlars   by  ornam.ental   patterns  may 
be  permissible   in  exceptional   cases. 

To  mould   the  marglns   of   the  surfaces  of  the  ash'lars,    leavlng 
the  bosses   rough,    is  a  contradiction;    the  rough  bosses  are  es- 
.thetlcally  justlfied  by  their  bold   effect  and   thelr  economy; 
if  the  means  suffice   for  mouldlng  tne  ashlars,    it   is   préféra- 
ble to   change   the  bosses    into  diamond  panels.      Such  a  contra- 
diètlon  appears  'like  affectation, 

The  slmplest  means   for  causing  the  joints   of   the  atones    to 
hâve  a  jDold   ef  f ect  ^consists    In   eltner  making   tne  suriaces   of 
the  ashlars  project  beyond   the   iace  ol    the  wall,    iorming   rect- 
angular   Joints   enclosing   tne  surface  of  each  block,    Fi g.    ^7,   a 
b,    c,    d,    or   in  giving   the  joints   a  triangular  section,    sinking 
thls   behin4,  the   face  of   the  wail,    Fig.    âi7   e,      The  actuai    stru© 
tural    joint    is    lormed  by   the  bed  of   the  stone  in   tne   first 
case,    so   that    the  çroj  ect  ing  surfaces  of   tne  ashlar  protects 
the   joint    from  pénétration  of   rain  water,      To   replace  the  ed- 
ges  of   the  projecting  surface  by  châmfers,    quart-er  rounds, 
coves   or  otner  mouldlngs,    would   great  ly   increase  the  cost   of 
the  ashlar  masonry,    but  wr;,ould  also   increase  the  richness  of 
appearance   oï   the  joints,    and   is   therefore  to  be   Ilmited   to 
those  parts   of  buildings,    in  which  an    increased  number  of  expe 
dients    is  deslred,/  as    in  substructures,    the  accentuation  of 
corners  and   angles,    etc.      The  jointe    tnemselves,    at   the- sui^f - 
ace   of-  the  wall    from  which   the  ashlar   projects»,    should  ntot   ex- 
ceed   the  width   of   the   chisel,    and   their  width  must  be  conetanf 
If   the   efiect    be   toc  slight    in   ca3«  of   large  blocka,    th«  joint 
can   be  made  ^.vider  outwards   with   trapézoïdal  sections,      Fig.  23!8; 

Triangular  joints   usually  hâve  a  right-angled  section  when 
executed  in    the  usuai    building  matarlals;    their  effect    is  more 
marked    if   tneir   sur  laces  make  an:iles    of   60  deg.    witn   each  oth- 
er;    Fig.    27   a,    b,    c;    when    this   diedral    angle   exceeds   90  deg. , 
they  appaar  broad   and   hâve  a  weak   eilect.      Fixed    rules    for   the 
proportions   ol   ashlar  joints   cannot   be  given,    since  their  ef- 
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fect  must   always  harmonlze  with.  tué  purpose   for  virnich  they  are 
employed.      Taklng.the  wiclth  ot  a  chlsel   as  a  basls   for  a  rich-. 
ly  moulded  joint,    Fig.    27   a,    d,    tne  snial  1er    il  1  lets,    chariifdPs 
find  mouldi'ngs  muet   havQ  such  dimensions   as  may  be   requlrod   for 
ilght   and   shade,    and   a  varied   alternat  ton  of   proportions. 

To   trfeat    ail   ashlar   joints   as    purely  décorative,    where  no 
structurai    joint    is   roiuired,    eoncealing  the   real    joints,    is 
one  of    the  greatest   barbarisms   borrov?ôd    from  Baroc.'»  architec- 
ture b y  modem  archltects.      Architecture  d'tsappears   vrith  con- 
structionî    one.requires   thé  otaer,    and  one  who  does  not   under- 
ftand  faow  to  develop   the  nature  of   the  former  from  the   latier, 
"^çan  nôver  equal  mediaeval   masters,    nor  those  of  the  beat  Ren- 
àissance  perlod,    who  were  flrst  of  ail   good  constructors. 
s.»^  The  second  great  barbarism  of  modem  t  imes   Is   the  Imitât  ion  V^l, 
^f  a|àlar  Jxjiats   In  stucco;    cément  plasterlng  has  no  llmlting  ^ 
^dlm^nioas,   ae  in  eut  stone,   which  is  usually  in  courses  of   18 
to  S4r^^4iv.    helght,    but    Its  dimensions  may  >e  arranged  a  t   pleJs-1 
urô;   iSence,    In  diyiding  up  cernent  plastering,    those  dimensions, 
and  projections  should  be  used,    wnlch  dlffer  as  widely  as   pos- 
sible  from  those  of  ashlâr  masonry.      8tucco  belongs   to  the 
plastic,    hardenlng  materials,    vvaose  treatment  should  corres- 
pond, to  the  means   employed   in  prpducing   its    form.      Imitation 
of  ashlars   in  stucco-work  destroys   and    falsifies   the  structu- 
ral meaningî    one  becomes   accustomed   to   indefiniteness,,.  and  no 
longer  knows   hov7  to  employ  eut   stone,    transferring   to   it    the 
shapelessness   oï  stucco  wnene-zer   possible. 

Final  ly,    it   should  be  remerabered,    tnat    for  purely  décorât  iv^e 
purposes,    tne  arrangement   cl   ashlars   in  raosalc   patterns   witn 
éléments   of   like   form  is  not    excluded;    on  Palladio» s    famous 
Basil ica  at   Ylcenaa   is    to  be   found  such  ashlar  masonry   in  mar- 
ble,    in  scale-like  patterns,    used   lor  a  wall    beneath   stairs. 
Fig.    2B, 

b,      Ashlar  Bonds. 
The  most  natural   and   free  ashlar  bond,    bctti  best   and  most 
picturesque,    is    that    in  whicn   tne   stones   are  eut   and  set,    juct 
as   obtained   from  the  quarry,    v/iiîiout   attempting    to  arrange 
them  i.i    regular  courses,    or   to  make   taem  of   uni  form  helgnt, 
Fig.    7    is   a  sp«^cimen  of  Grecian  masonry,    Fig.    iùd  being  a  simi- 
lar  example  of  Ron:ian  masonry.       In  case  ol   stones    quarried  with 
good   beds,    but   net    in   long   pièces^    like  porphyry,    this   random 
ashlar  bond    is  v,ery  appropriate,    cspeclally  since   it    is   one 
means   of  obtaining  economy,    an.^   also    for  use    in  bases  and   sub- 
structures,   supports   of  ail   kinds,    lort if icat ions,    etc. 

A  transition   to   regular   ashlar   bçnd   consists    in  making   the 
•courses   of  unequal,    Fig.    30,    or   equai    heignt,    Fig.    31,    but 
using  stones   ci   dilfereut    iena^hs^    Figs.    30,    31.       Since  ashlar 
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are  subject    to    trans^erstf   l^i^3.\:\,    the    tnlnner  blocks  raust   also 
be   shortest    lo  avold    fracture,    and    the   higher   ones  may  ba    Icn- 
gest,    but    gênerai  1  y,    the    lengla  oï    tue   blocks   should  be  as    fur 
nlshed    froni  the   quarry.      Roinari.    mediaeval,    and  iienaissatnce  ar- 
chitects   alvfays   preierred   this   natural    ashlar   masonry,    obtaln- 
ing  a  both   picturesque   and    Inexpensive  laasonry,      Tne   correct 
praetical    prlnciple    is    to  alw^^ys  worK    in  acccrdance   w.tn    the 
materials    provided,    so  'tnat    they  may  be  crAploy^^d    ior   themost 
dl'/srse   pur  poses,    as    in  case   ol    the  normal   brick    lorm,    and 
this    principle  prevaiied    ircni  the  iio^an   era  until    the   16    th 
century,    the  High  Henalssanee    first    introduclng  uniformity   in 
height   oî  courses   and    lengnt    ol  s ton es,    wnich  was   customary   in 
Grecian   templas. 

The  bond   of  similar  ashlars   gênerai l y  resembles   that   of  brik 
masonry;    the  proport  ional   dimensions  ol'  the  ashlars  dépend  on 
the  materials  used  and  on   tne  height  ci'  courses;    tnéir   length 
may  vary   in  direct    proportion   to   the  strength  and  height   of 
tne  blocks.      The  simplest  system  of  construction   is    that,    In 
whlch  the  stones   extend   entirely  through  the  wall;    then,    1, 
the  courses  may  vary  in  height;    2,    the   length  of   the  stones 
may  vary;    thus  producing   the    following  possible  combinat  Ions 
Flg,    32; a.)    courses  of  equal   height,    stones   oî    equal    length; 
b),    courses  of  equjil   height,    stones  of  unequal    length;    c), 
courses  oî    unequal   height,    stones   of   equal    length;    d),    courses 
of  unequal   height,    stones  of  unequal    lengtn. 

If  a  walî   be  composed  of  square  stones,    wlth   those  whose 
lengtn    Is   twice  the  side  of  the  square,    the    foilovring  bonds 
are  possible,    Flg.    32,    33^.    e),^,    courses  of  equal   height,    stones 
square;    f),    courses   of  unequal   height,    stones  square;    g),    couv 
ses   cf   equal   height,^    stones   alternately   square  and   oblong;    h), 
courses    of   unequal    height,   .«tones    ilternately  square  and  oblg. 

For   eccnomy,    a,    b,    and   g   aro   preierable;    c,    d^    e  are  more 
expenslye   and   equally   so;     f  and    h  are  most    costly  of  ail    thecÉi 
Bonds    b  and   g   are  most    pieasing  ol    those    least    costly;    d    is 
most    pieasing   of   îhe  more   expensivo,    and   e    is   raOGt    unifcrr.i  cl 
ail;     f  and   h  are  dearer  and   ugly,    but    h    is   most    full    of  varie- 
ty,    tncugh  appearing   toc    lancilul,    to   excei    the   otners    in   pro- 
ducing-^  a   pieasing   e lie et    by    its    variety.       Thèse   bonds,    wltn 
stones    ex  tend  ing    tnrough    the  v/all,    are  nearly  gimilar   to    tncse 
cor^posed   of  sépara  te  bond   stones    exteading    tnrough    tne   en  tire 
tatcknessj    wita  otaer   blocks   only  occupying  a  p^ri    of    its 
thlcknass,    which   Is   usaally  ruade   up   cl'   two    stretcaers^    Fig.    «34 
i ,    V: ,    or   a   c  p:-c.  e    1  s    i  e  1 1    b  et  ^-ve  en    t  ..en,.i  -S  1 1  e  rv/j,  rd  s    1  i  1 1  cd   vv  i  t  a 
crai.iiry  rnascnry,    Flg.     j4   L.       Prei-îrence  should    bè   gi'/en    to 
Flg.     J4   K    instaad   of   Fig,    J'i   1,    ci^ct    the   walî    is   v/holly  con- 
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being  datermined  by   tne   ihickness.  of    the  wall,    one-half  '^lits'-l 
bôing   it3    side.  ^-  ^1 

It  is  easy  to  see  that  in  case  of  the  most  commDnly  employw 
bond,  tne  greater  the  nurjoer  oi  bond-stcnes  uoed,  tne  greaterl 
is  the  labor  and  cost,  though  tne  wall  is  st'ronger;  henca  thei 
are  sparingly  uoed.  Il  the  bond-stonec  are  to  be  made  prôml -J 
nent  and  évident,  it  will  be  préférable  lor  economy  tcifiniahl 
the  stretcaers  witn  proj ect ing  J^osses  on  tneir  laces,  cuttingl 
the  ends  of  tne  headers  smocth  or  treating  theni  as  dlamond  paji 
els.  The  richest  of  ail  bonds  hère  mentioned,  h,  also  the  1 
most  costly,  is  appropriately  used  lor  a  royal  palaceor  anyl 
slmilar  building,  and  if  a  harder  material  be  used  for  the  1 
thinner  than  for  the  higher  courses,  there  may  be  great  varlel 
ty,  not  only  In  the  form,  but  also  Ln  tne  mode  of  drasslng  thJ 
stones.  If  we  wish  to  b©  strict îy  consistent,  the  low  and  lonJ 
blocks,  subject  to  the  greater  strains,  should  be  linished  1 
V7ith  strongly  projacting  diamond  panels  in  those  places' most  1 
severely  strained;  the  small  and  less  severely  compressed  bonJ 
stones  might  be  decorated  in  any  way,  wltn  sunken  rose^^ea^  1 
lor  example,  if  ol  a  înaterîal  aaèily  wrought,  or  may  be  eut  1 
like  precicus  stcnes,  if  hard  stone,  susceptible  of  a  good  pojj 
Ish,  B'ig.  3fj,  n,  o.  The  contrai ,  though  ligntly  Icaded  large  1 
ashlar  might  ha.ve  i  ow  diamond  panels j  and  tne  iarger  square  1 
bond-stones  could  be  linished  witn  hemispnerical  bosses,  or  bd 
treated  like  preciouo  stones  wita  crystalline  recessed  angles*] 
as  in  Fig.  ^5.  If  sucn  masonry  be  ccnstructed  without  tarougd 
stones,  thcugh  tne  large  square  blocks  appear  to  be  bond-sto-J 
nos  and  reaîly  hold  the  masonry  togather,  they  should  hâve  prcj 
jecting  heads  like  naiîs  or  rivets,  //hicn  may  be  formed  in  acJ 
cordance  with  the  hardne'ds  oi  "^he  stcne^  or  the  expédients  1 
possible.  Forms  of  bond -stones  may  aise  be  improved  tn  the  1 
raode  employed  by  Juiian  San  Caiîo  in  tne  Gondi  Palace  at  Flor-I 
ence,    represented    in  Fig.    3K,    p,    q.  1 

If    the  masonry   is    to  niake  a  noble   but    s  imi>ie  riçipress  ion, 
smcotaly  drassed   and   polished  ashlars   of   good  material   v7i  1 1    al 
v/ays   appear   best,    and   if   tae  best   mcde  cf   eons  tract  ion   i  s    also 
to   bfj  adopted,    the  ashlars   should   extend   through   the   entlre 
tiitckness   of    îhe  wall.      Tais   kind   of  masonry  was   tne  normal 
one    m  tne    finer   temples   cf   tae  Greeks   and  liomans ,    and  vvas 
terraed  Opus    isodomum. 

Witn   the   increasing  smoothness   of   the  ashlars,    resuîting   in 

pclisned  surface,    is    likewise   jotned   the   clcsest   possible 
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lltting   tcgether  of   tae  bed  and    end   joints,    so   that    tnese   en- 
tlrely  disappear    if   tne   blocks  are  very  carefuUy  rubbed   on 
^jach    otner.       If   the   material    be  also  per^ectly  homogeneous, 
laat    lî-L^    color    is    qui  te   uni  form,    a  uniformlty  cf 
•ace 
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produced,    wnlch   the  Greeksidid  not    try  to  attaln  as  boing   th6 
nigiiest    Idéal   ci   raasonry,    or  tiiey  virould   not   hâve  sonoptlmes   gtl 
ded   tûe   joints   or  iiave  marked   them  by  narrovr  strlps   of   bronze, 
wnlch  appears   erronaous   to  archaeologists ,    who   are   enthuaisat- 
ic    lovsrs   of  unlformity.       It   should   then  be  stated,    that    in 
gênerai,    ashlar  work  has    entlreiy  renounced  the  use  ol   square 
blocks;    secondly,    that    through-stones    in  very   thlck  vralls  ' 

should  hâve  much  greater  depth   than  width^    so  as   not    to   break 
at    ti^e  nûddle;    a  construction  as    in  Flg.    37   r   Is   admissible 
howQvQT^    as   it    Irvdicates   tne   thlckness   of   tne  wall   by  i  ts  high 
er  bond-stones.      Very  durable  stones  witn  gôod  beds,'  cogtly  " 
stones  and   those  capable  of.  a  good  pollsh,    are  vrell   sulted   for 
tae  so-called  plate-bond,    Fig.    37  s,    a  pecuilar  mode  of   facing 
vralls,   not   unj  ust  Ifiable   in   exceptional   cases.      In  veneered 
masonry  backed  by  brick-work,    rubbl^e  or  concrète,    It   Is  évi- 
dent  that   if  notj^hrough-stone  are  used,    the  courses  of  streàth 
ers  must  alternately  extend  deeply  |nto   the  vrail.    Fig,38  t^ 

If  labor  is   to  be  saved  on  ashlàr  maaonry,   a  bond  with  few 
bond-stones   Is  préférable,    and   the  height   of  courses  must  be 
as    great  as   possible;    but    if  materiai    is   to  be  ôconomlzed»,  .as  . 
in  countries    furnlshing   little  stone,   t>ne  has   the  cholce  of 
either  alternating   courses  of  stones  and  brick-work,    Fig.    38  u 
as  very  conunon' In  Upper   Italy,    Belgium  and  Holiand,    or  ol   em- 
ploying  alternating  blocks   of  ashlar  and  brick -work,    Flg.    39  y 
This  kind   of  mixed  masonry  is   sqrastimes   found   in  Beigium  and 
France,    and  a  similar  spécimen  cf  ashlar  and  rubble  masonry 
exista    in  a  buttress   of   the  Cas t le  of  ileissen.      This  mixed  mets 
onry  may  be  su;table   for  brick  piers  of  cnurches,    In  spite  of 
"its    Inferior   résistance,    and   It    is    accordingly    found   in    the 
churches  of  Rolland  and  S.  Bavaria.      Veneerlng  walls  witn  élé- 
ments  of.  différent    forms    is   to   be  considered   fanciful,    and  may 
be  seen  In  many  Renaissance  buildings    In  central   France,    cover 
ed  witn  raosaic  v/ork  of  différent   colors.      To   this   is  allied 
Italian  mediaeval    incrustation   in  marble,    which   is   merely  a 
cover Ing,    and    it   was   a  merit   of   the  Renaissance  to  hâve  devel- 
oped   this   into  a  structural    principle. 

.  c.   Fastening  and  Claraping  Ashlars  together. 

Stones  are  lastened  tcgetner  by  meahs  of  mortar,  as"well  as 
by  projections  of  the  blocks,  three  spécimens  of  tnese  being 
given  in  Fig,  40,  shown  in  plan;  or  by  dowells  cf  stone  or  met 
al;  by  indent ing  the  blocks  into  each  other,  Fig.  241;  final ly 
by  cramps.   Thèse  fastenings  are  gênerai ly  concealed  within 
the  joints  betweon  the  stones;  if  cramps  appear  on  the  exter- 
nal  surface,  tney  are  either  treated  as  inserted  anchors  and 
set  in  leadf.  as  in  /ig.  42  a,  or  like  Fig.  42  b,  from  the 
atj.ir  baiar.trj.de  of  tne  Btshop' s  F'?^lace  at  Lucca. 
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d.  Ashlar  tosonry  in  General. 
•The  late  icenaissance  clearly  perce iyed  âoat  things  tiiat  hav€ 
slnce  been  neglecteà,  Bed  and  end  joints  play  dl  fièrent  part^ 
bed  joints  belng  subject  to  cmohing,  wnile  end  joints  are  not 
ander  any  strain;  It  follows  that  bed  joints  shouid  be  made 
proriiinent,  but  not  end  joints,  producing  a  two-lold"  conflicii; 
lor,  1.,  ail  architect  irai  styles  must  be  thrown  aslde,  tnat 
hâve  accented  both  klnds  ol  joints,  as  In  tne  b  es  t  Renaissance 
2.,  the  bed  joints  must  be  made  most  prominent  and  end  joints 
subordlnated;  It  would  tnen  be  inconsistent  to  leave  both 
joints  unaccented,  as  both  anatent  and  mediaeval  architecture 
v/ould  then  be  rejiected.  îi  bed  joints  only  are  accent ed,  the 
nuQOnry  prcducee  the  efiect  of  being  compceed  of  contlnuous 
layers   cf   stone,    which   is   not    at   ail    the   case. 

If  the  masonry  be  considered  as  a  construction,  wlth  a  righi 
to  appear  as  such,  it  would  be  proper  to  allovv  it  to  appear  as 
a  structure  composed  of  parts,  in  which  the  end  joints  woùld 
play  their  part  as  vvell.  as  the  bed  joints;  thie  structure  may 
eharacterf zed  in  the  sln^lest  way  by  the  natural  mortar  joints 
and  do es  net  need  to  appear  as  a  monolith,  in  order  to  produc< 
the  effect  cf  unit  y  or  as  a  whole,  but  the  swayt^of  unit  y  over 
diversity  muet  be  évident  in  the  structure  itself.  For  the 
same  reason,  the  jointe  shculd  be  accent ud  by  the  expédients 
aiready  described,  and  it  end  and  béd  joints  are  to  be  distin- 
guished,  which  is  cnly  proper  v^'hen  it  is  désirable  to  make  al 
the  fine  constructive  points  apparent  throughcut  the  entire 
building  \Yith  most  extrenie  consistency,  end  joints  may  be  nar- 
rower  and    treated   btherv/ise    than  bed   joints. 

If  Seniper' s    claiii:  be  admitted,    that    regularity  cl    ferra  and 
sirnilarity  cf    treatment    are  supreiiie   requirep.ierit£:    for    tne  artis 
tic'efiect    oi   nasonry,    our  hands   are    tied,    and    the    fin^st   Ren- 
aissance  buildings   are  set   aside,    since  a   good  part   or   taeir 
chai?acterist  ic   baauty    is   due    to    irragularity   ir    ferra  ar.d    trca-t 
men V,       T he   s ar:,< e   i s    tcat    cl    Se rap ur »  s   r e :.^-a i r amen t    t na t    on i  y    i h e 
fcubr  t  i^icture,    3.0   beicnging    to   îl;e   earth=-base,    sticuiJ    ghow    tne 
racde  ci    s  t  ont-cu  1 1  ing  and    the  arrangeraent    ci    tne  joints,    v-^hil* 
the   ccnstruct ion   et    the   superstructure  need   not   be  apparent. 
|rcly   hâve    the   cnoice  oi    either  setting  aside   the  Pitti, 
r^"i    and  iiuceilal   Palaces   a;^    errors,    or  of   establlshing  a 
tifflpC)ry   cf  Art    in  accoraance   with  ^vhich    tnese  structures -may  bc 
cônsidered  justiiiable. 
'■  hy  nieans   of    the   varloue   modes 
lor  nu    Ci   acalars    anc 
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to    ihè    ligiii    grac«fuîness   and   princeiy   c'pelndor  o: 
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%iie  palace,     i-ae 
an  ce  of  aehlar  maBonry. 


raoDt  i^ario,    cuects  aie   pq^^tUlfe   tn  itie  appoal| 


a;c  actûaî   dimensions   oi    ihe  fclocks 
and   their  prcporttone  add    their-^wn  eifect    to   the  général   on© 
oi    the  niasonry;      Square- laced   a^shlart   appear   bolder  taan  oblo  ^ 
ong   ones,    and  small    stonea   arc   also  bolder    il"  cj.pprôjlmatlng 


the   square    lorm,    but-  large  stcnes,    A'hen   obi  ong.       Increu.sed 
richness    in   the  externaî    appéar,:.nce  cl    ashlar  masonry  may   be 
prociuced  by    the  mod«^  oi    cuiting,    by  yaryiag   the   bond,    by  re|-| 
tnlng  the  bosses   wi  th  mcâidings,    rubUing  and   poliehing,    by   th^ 
use  01   better  rçiaterials,    by   inlaya  oï   finer  and  more  yaluable^ 
atones  and  metalB,    by  décoration  oî   the  joints,    etc.  M 

As    for   the  niode  of  cutting,    ail    affected  and    Icrraal    tre^t- ^ 
t   01   the  àshlars,    as    if    toe  a^tones  were  stuffed  cashiona,  J 
e  tJiiat   originated    in   the  Barocco,    is  decldedly  objecttona-1 
No  ^tlif^aipt  shouid   be  made  to  enrich  tae  architecture  bM 
creaslng   tixô  labor  ^n  amy  vray,    and  If  one  does  not  wish  t#ffl 
ononiize  wprk  but   to   lavish  it,    It    ia  préférable  to  give   ^^ 
a^^lars  a  forra  tiiiéffgdcat  tontlj^elonging  to  Stiiailpture,  .       | 

To  accentuate  the  bond   leads   to  moaaic  work  and  dlsgulses     i| 
the  structural   charact-^r  ol   the  masonry,    if  carried   too   lar.      ' 

On   tiie  contrary,    il    it   be  desired   to   retaln  a   rich  structu- 
rai   bond,    like  Fi  g.    J5   o,    and    to   carry   i ts  décoration    to    tne 
atghest   point,    as    in  '^n   altar-chapel    cr   consecrated   shrlne,    il 
is    permissible   to   use  a  racre   refined    treatment    of    the   bosses 
by  moulding,    rubbing   and   polishlng,    ncbler  materiaTs,    inlays 
01   semi -prôclouG   or  precious   stones,    noble  metals,    stone   intar 
3ias,    décoration   of   Joints   by  gilding  wltn  stamped  patterns, 
or  mosaics.      A  monument  or  a  public    lountain  would   justtfy  tne 
ise  of   this   kind   of  décoration.      The  corresponding  sculptured 
.ecoratlons   and    f igure-rel i eis  wouli   require  a   rich  mode  of 
troatment.       It    not    being  possible   to  surpass    this    richness    in 
ecoration,    we  inuct    tnen,    which   is   permissible   tn   purely  déce- 
lai ive  worKs,    abandon   construction  and   either  nierely   think  of 
^   co^/erlng   compose  i   oï    sculpturad  -narble,    like    the    façade  of 
the  Certosa  at   Pavia,    or    incruct    the   surfaces   witn  pollshed 
precious    stones,    whosa  joints   are  gilded   and  decorated  by  staa 
pea  fSatterns,    as    in   tnecchapel   of  Castîe  Carlstein  near  Pragu^ 
or    lastly,    cover    the  masonry  witn  decorated   plates   of    bronze 
or  ofnnobler  metals,    as   done    in   Greoce   in  ancient    timôs. 

A  pecullar  construction  of  stone   walls   may  be  mentioned  her^ 
f-ntirely  correct    in   principle  and   admitting  of  a   great   variety 
1     forms,    an    exemple   of  whicn   may  be    lound    in   the  Romanesque 
■raroti   oi    St.    J  ;,':ies   at   lie^ensburg,    Fig.     43;     the  v/aîl    is    compo- 
■^d    oî    sternes    aot    extendinc;   tnrough    i  ts    entire    thickness,    but 
.0    arra.n3ed    tna'    p.ari  .^proj  ect    on    tne    iront    and    part    on    trie 
roar  slderj.       The    panels    are    enclosed   by  an   architrave  oi    sut  t  - 
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able  profile,  and  the  convex  portions  ol  one  aide  become  con- 
cave on  the-  othar.   Tnis  structural  moti'/o  may  be  treated  Iri'v^ 
rarious  wa:/Sj  accordlng  to  the  bond  selected,  and  tnlnner  and;i 
more  décorât  Ive  enclcsing  v/alls  may  employed  in  tnls  manner. 

As  opposed  to  ashlar  rnascnry,  wiioce  nature,  is  entlreiy  strue 
tural,  bond.?  imitât  ing  ashlar  ^vork  in  constructions  of  wood, 
Dutch  atove   tilea,  vrainscoal  ings,  raetal  ^vcrk,  etc.,  are  to  be. 
so  treated  if  possible,  that  they  may  not  suggest  actual  ash,«^^ 
lars.   Sunken  panels,  sometimes  appropriât e  for  stones  under* 
pressure,  more  rlchly  proiiled  enclosing  mouldings,  et-c.  ,  are,^ 
not  only  permlaslbles  for  structures  of  materials  other  than  ^ 
.Sjone,  î>ut  are  e^/en  to  be  preferred.   Divisions  into  ashlars,;^ 
|iji|lntdd  onpplastered  vralls,  must  be  treated  in  a  mannerppurelV 
âècoratlve,  so  as  to  appear  llke  tapes  tries  sewed  together,   ;)^ 
Êach  division  should  be  eneîosed  vrlthln  a  décorative  bordeap^  | 
Its  centré  being  accent ed  by  flowers,  rosettes  and  dther  om%*' 
ments, 

Chapter  2.   Brick  Ivlasonry. 

Brick  Wall  s  are  found  in  tne  earliest  ^ertod  among  the  Assy- 
rians  and  Chaldeans,  who  employed  unburnt  bricks,  gênera  il  y 
laid  with  asphalt.   Yet  the  Romans  flrst  developed  brick  mason 
ry;  with  excellent  clay  and  superior  mortar  and  cément,  they 
qulckly  cûnstructed  ail  kinds  of  mixed  raasonry  of  concrète, 
and  of  rubbîe,  where  brick  was  chiefly  employed  as  a  facing 
for  the  Wall;  for  this  purpose,  tney  used  partiy  trianguîar, 
partly  prlsmoidaî  tiies,  generally  employing  oblong  tlles  for 
through  courses  of  headers,  and  trianguîar  ones  for  the  facing 
stretchers,  behind  which  the  wail  was  a  mass  of  concrète,  com- 
posed  of  fragments  of  tlles  and  cément.   They  preferred'  the 
Opus  spicatum,  as  well  as  a  klnd  of  masonry,  in  which  pd^tterns 
cf  ail  kinds  were  prôduced  by  horizontal  stripes  of  coîor  or 
by  colored  stones, 

Durlng  tne  Middle  Ages,  brick  construction  was  developed  in 
différent  ways  In  various  parts  of  Europe,  especlally  in  Italy 
S.France,  Bavarla,  the  low  plains  of  N.  Cermany  and  in  Holland. 
Only  N.  Itaiy  and  N.  Germany  hâve  created  a  true  construction  in 
brick,  other  countrles  having  almost  exclusively  employed  a 
mixture  of  eut  stone  and  brick-work.   A  bond  v/as  used  in  Hol- 
land durlng  the  entlre  Middle  Ages,  composed  of  altematlng 
courses  of  stretchers  and  headers,  though  the  iengths  of  the 
bricks  did  not  correspond  to  their  wldths,  so  that  regular 
breaking  joints  In  each  second  course  was  not  possible. 

The  middle  portion  of  the  walî  Is  usually  composed  of  rubble 
backing.   The  natural  mode  of  treatment  is  to  lay  alternate 
courses  of  stretchers,  and  If  two  end  joints  fall  together,  a 
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longer  or   ohorter   brick   is   selected,    or    is   suitably  eut.       Tiiis 
kind   01  masonry  has    the  decided  advantage   of  cheapness,    over 
ail    regular  bonds»    and   is    therei'ore   to  be   recommended   for  ord- 
Inary   purposes.       It    appears   picturôG'4ue  and    less   prêtent ious 
than    regularly  bonded  raasonry.     (Most  American   stone-faced  ] 

waîls   ara  wholly   backod  wlth  common   brick-work,    rarely  rubblo. 
î.       The  Structural    Bonds. 

Modem  bonds   are   ôlther   trios  e  us  ad  during   the  Mlddlô  Ages, 
as   Gotaic   or  Polish  and  Dutch  or  Flemsh  bonds,    or  tnose   intro 
duced  wlth    tne  Renaissance,    as    the  Cross  and   Block  bonds. 

Ordinary  modem  brick  masonry   is   composed  of  bricks   of   unlf*: 
orm  dimensions,    whoseheight,    breadth  and   length  hâve   the  pro- ; 
portions    1    :    i;  :    4,    Including  mortar  joints,    so   that   4  thlck-   j 
nesses   and   3  joints   equal    tne   length    (except    in   the  U.b.  ). 
Bats  are  soraetlmes  used  with  whole  bricks,    as    in  Flg.    44;    half 
bricks  H,    two  making  up   the    length  L,    quarters  V,    three-quart- 
er  bats   D,    and  also  split  bricks  K,    two  raaking  the  width  of  a   * 
brick.      Each  bond   is   se  arranged   that    the  bricks    formlng   the 
external   surface  ol   the  wall,    are  stretchers   or  headers,    and 
they  always   co^er   the  joints    in   tne   course  next   below   them. 

The   thickness   of  brick  walls    is  always   a  multiple  of   the 
width  of  a  brick,    no  otners   being   in   use.      The  end  joints   of 
the  v^all    sur  lace  common  l  y  ex  tend   through   the  wall    (except    in 
the  U.^.  ),    B'ig.    46  a.      The   Intericr  of  the  wall    is    entirely    . 
co.mposed  of  neaders,    stretchers   being  only   used  on   its   exter- 
nal   surface.     (Reverse   is    true    in  U.S.).       If   the   tnickneçs  of 
the  waîl    equaîs  an  e'/en  number  of  half  bricks,    the  courses  are 
aîways   stmilar  on  bot  h   faces,    Fi  g.    46   b;    but    If  uneven,    the 
courses  alternate  on   the   faces,    a  course  of  headers  on  one  cor 
responding  to  one  of  stretchers  on   the  other. 

If   terracotta  blocks  or  eut   stone  be  used   In  connection  wlth^ 
brick  masonry,    their  helghts  muet   always   be  multiples   of   the 
tiiickness   of  a  brick(   with   its  mortar   joint).      Thèse  are  brlef 
ly   the  most    Important   points    in  regard   to  brick  construction. 

V/e  wi  11   next   constder   the  bonds  of   lacings  of  walls,    then 
those  ol  angles,    and   the  décorât iye  motives  resuîtlng   therelcm 
a.       Block  Bond. 

The  bond   la  so  arranged  that   end  joints  of  ail    stretchers 
and  headers   alternat©  above  each  other,    Fig.    4éJ;    any  vertical 
élément   ci    the  wall   being  composed  of   alternating  stretchers 


headers.       If    the   bricks  are  distingulched   by  différent   col 
Fi  g.    47,    the  bond    lorms    connected   vertical    linear   élément 
betv/ei-r.   wlilch    interspaces    are    leit,    Used   d  lagonal  ly  wl  th 
two   roi  CFG  5    it    c  ha  g  es    the   bond    into   a  net-system. 

ieccraiivc   , .ttterns    in  various   directions   may  be   prc- 
li^lrii'   bricka    ol  différent    colore,    Fig.     4C.       (Usually 
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called  Engllah  bond   In    the  U.S.  ,    bul?   rarely  used   except    for  orl 
naraental    work   in   two  or  more  colors.  ) 

b.  Cross   Bond. 
Llke  Block  bond,    Cross  bond  consists   of  alternatie  courses  of 

headers   and  stretchers,    but    end  joints    of  steetchers   only   fall 
In    the  same  v.ertlcal    in  each    Icurtn  course,    and    tnose  of   haad-' 
ers    In  each  second   course,    Fig.    49.       The   entire  bond  may  be 
considered   as   a  diagonal  net-system,    with   iilled   cross -shaped 
Interpsaces.       In  vertical,    horizontal   or  diagonal  directions,*}! 
this   bond  mereiy  consists  of  abutting  courses.       It   gives  ris©  ■ 
to  the  most  varlad  décorative  patterns,    %nd  band-llke  or  net-^v^ 
llke  motives   of  ail    klnds.    (Also  called  ^gllsh  bond   In   the  I3y| 
S.,    no  distinction   being  made  b^ween   this  and   the   last),  >| 

c.  Gqthic  or  Pollsh  ^oixd.  ;    j| 
Headers  and  stretchers  alternate  In  e^ch  course,    Fig.    51.    Ja| 

In  a  vertical  direction,    the  bond  may  be  divlded    into  conno0;*|i 
ed   éléments,   which   fit    together  withoo^t  any  Interspaces;    In  a 
horizontal   or  vertical  direction,    int4f  detached  courses,    or      4 
diagonal ly   Into  a  net-system,    In  which  patterns  are  produced 
by  separate  headers,    as    in   Flgs.    51,    52.       (Called  Flemlsh  bond 
in   the  U.S.    and   sometlmes   used    in   ornamental   work). 

Besldes  Gotnic  bond,    a  variety  of   It    is  not    uncommon   in   the 
brick  construction  of  N.  Germany,    the  so-câlled  Wendlsh  bond, 
where  two  stretchers  alternate  with  a  header   in  each  course. 

Thèse  mediaeval   and  other  bonds   produce  a  very  rloh  variety 
of  décorative  surface  patterns,    though  entlreiy  différent   pat- 
terns are  pecullar  to  each  one  of  them. 

d.  Flemlsh  Bond, 
The  Flemlsh  bond,    Fig.    53,    incorrect ly  termed  Ûutch  bond,,  la 

In  common  use   in  Belgium  and  rare   in  Holland,    consists  of  alt- 
ernat ing  courses  of  headers  ajid  of  courses   in  Gothlc  bond. 
The  end  joints   of   each  second  course  of  stretchers  and  of  each 
second   course  of   headers    lie  above  each  other.       In   a  vertical 
direction,    this   bond  consists   of   connected  éléments  wlthout    In 
terspaces;    hor lozntal ly,    of  detached  courses;    diagonal ly,    of  a 
net-system  with  cross -shaped  raeshes.      This  bond    likevyise  produ 
eeaspecullar  décorative  patterns.      Block  bond   is    the  one  most 
commonly  and  generally  employed    in  masonry.       (Comnon  American 
bond   consists    of  a   course  of  headers   alternat ing  witn  6    cour- 
ses   of   stretchers). 

Cross   bond    is   s t ronger   than  Block   bond,    on   account   ol   the 
more   perfect  alternat  ion  of    the  joints.       Gotnic   bond    is   chiei- 
ly  used    for    facings   oi    rubble  walls,    has    less   strength   than 
Cross   bcnd,    and    is   not    so   good    lorifacing   rubble  masonry  as    a 
bond   coraposed   of   stretchers   and  headers   ait  er;aat  i  ng    in   pairs, 
Fig.     54,    so   that    tvvo  courses   always    bond    togetner  wita    the 


I  bxcMng  of  the  v^all.      Dutch  bond   Is  rarely  used   except    lor 
l.waifîs  one  brick  thick.  •  ;'>:  ;:!^ 

I  fhe  décorations  cl  structural  bonds  are  real  ly  pattems,  a 
Iways  correspond  ing  to  those  of  surface  embroldery.  Accordlag.,; 
rto  the  old  Dutch  method,  still  to  be  seen  in  a  iew  buildings, 
I  the  masonry  is  decorated  by  borders  and  bands  of  various  pat- 
Items,    FI  g.    55,    produced  by   tne  bond   it^ell. 

I      It   is   évident    that   If  a  bond   is   to  terminate  at   the  angle  of 
[a  wall   or  against   an  architectural   meraber,    and   1 1  be  eut  vertV 
Lpally  as  on   Unes  a  b,    c  d,    e   f,    Fig.    56,    (through  end   joints 
lor  centras  of   the  bricks,    quarter  bats  will  be  requlred  at   the 
rends.      Since  the  wall  should  be  made  as  strong  as  possible, 
[the  Use  af  quart  ers  and  spllt  bricks  should  be  avolded  at  an- 
[gles,    80  that    each  course  should  conmence  with  at    least  half 
Ibrlcktff  the  quart ers  and  spllt  bricks  belng  plaçed  at   some  dla  1 
I tance   from  the  angle.      Gare  raust  be  taken*to  prevent   two  end 
Ijolnts    from  falling   together   in   two  adjacent   courses. 
I      If  two  walls  joln  at   rlght  angles,    the  bond  should  be  so  ar- : 
Iranged   that    in   each  alternate  course  A  and  B,    one  wall   always  *^ 
lextends   eîear   through  the  other,    which  abats   against    it,    Fig. 
|57  A,    B.      According   to   the  pracedlng,    the  angles  are  te  be  so 
larranged,    that    there  may  alvrays  be  as  niany   three-quarter  bats 
lat    the  angle  as    there  are  half  bricks   In  the  thickness  of  the 
Iwall,    Fig,    57,    for    il  but   one   three-quarter  bat  were  used  at 
■the  angle,    lollowed   by  two  whole  bricks    in   the  heading   course, 
■the  principal   ruie    for  bonds   would   be  viol«ted,    that   the  end 
■joints   should   extend  clear   throu^  the  wall,     (Not    in  U.S.). 
I     Courses    alternate   in   Block  bond  as  shown   in  Fig.    58.       In 
■Cross  bond,    the   fourth  course   Is  snown    in  Fig.    50,    the  others 
Ibeing   in   Block  bond.      The  bond  varies    in    the   interior  of   the 
Iwall,    according   to   whether   the   thickness   of   the  wall    Is  an  ev- 
len   or  uneven   number  ol   half   bricks,    and    the  principle    that 
leach  course   is   continued    through   the  entirô   thickness   of   the 
tvaîl,    alternatôly,     is  not    strictly  retained    in  Cross  bond. 
I     In   Gothic   and   Flemish  bonds,    properly  used   only    lor    faclngs, 
lit    is  not    diffieult    to  mai'.e   the  arrangement    oj    tne   bond   clear. 
lit    is   easy    to   commence    this   bond   at    angles  with   three-quarter    < 
■bats    instead   of   hait    bricks.  i 

I     V/hat   bas  been   said   of   the  décorât i'/e   treatiiient    of   ashiar  ma- 
Isonry   is    in  part    applicable    to   brick  raascnry,    but    frcrn   the 
Ismal  Iness   of  Its    éléments,    this   can   never  give   the   impression    J 
lof   robust    strength,    but    rather,     iike   j,  net-.vorK,    suggests    the    i 
[idea  of    impenet  rabi  1  i  ty  by   the   Intimate   ccnaection   ol    its  | 

Ismal  1    blocks   and    its    proport  ional  ly  v/ide  j^olnts. 

Décorative  expédients    for   the   structural    bonds    are   based   up-  I 
on:     1.,    the  use   of   bricks    of  dillerent   colors;     2,    the   greater    I 
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promlnence  ol   ihe  bond   at    th©  angles;    3,    the  projecticr.  and 
dépression   ol    Indlvldual    bricks   and   paltems;     the    tnicknass    of 
the   wall    may  be    indicated   by   tne  bond  at    i  ts   ant^les. 

Like    the  stone   wall    shcwr.    in   Fi  g.    43,    brick   wall  s   niay   be 
constructed  with  panels    raised    on   one   si  de  and   sunken   on    tne 
other    in'  patterns    suited    to    the  bond3,    Fig.    <^0,    especially    in 
1-2,    1    or    1    l-rj  brick   enclosing  walls,    </itnout    eut  tint;    ^^^^ 
bricks.      Final  1  y,    a   portion  ol    the   brick  v/alls   executed    in 
i patterns  may  be    leit    open,    as    in   case   ol    parappts,    garden 
walls,    iriezes    l'or  admission   ol    air  and    light    in^o  ordinary 
buildings  wiih  thln  walls.       (Sometimes   used    for  balustrades, 
Windows,    lilllng  gables,    but    rare   in  U.S.). 

2.      The  Décorative  Bonds. 
/    When  the  structural    idea  entlrely  disappears,    as   in   the  var- 
Ipus  panels  and    facings   of  walls,    the  most  varied  décorative 
l&nds   become  possible;    they  may  be  used  as   facings    for  either 
js^tructural  bond  wlth   the  ald  of   quarters,    halves  and  spilt 
bricks,    and   they  raay  also  be  executed  with  or  witliout   tixe  ald 
of  eut  or  colored  bricks.      The  slraplest    form  of  purely  decoi^a- 
tive  bond,    capable   ol  producing  the  most   varied  patterns,    Is 
that    In  which  each  stretcher   is   replaced  by  two  halves,    Flg. 
61,    so   that    but   a  single   kind   of  bed  joint  appears   on   the  face 
of   the  wall.       (Commonly  used    for  circular  chirnneys    In  U.S.  ). 

An  entire  séries   of  décorative  bondo    fona  true  we-systems, 
Fig.    62,    others   being  mosaic  systeras   ol    the  most  varied  kind, 
according   to  whether    the  bricks   are  eut   or  uneut.    Fig,    63. 

Joints    in  brick -work  are  usuaily  so  broad,    4-6   ^^  ^-^   inch, 
that    thelr   influence  on    the  external   appearance  of  the  wall    is 
very  decided.       In   the  better   kinds   of  walls,    they  are  polnted 
wlth  strongly  hardening  mortar   or  cernent,    using  différent   pro- 
files  of  joint    according   to   cl rcuras tances,    Flg.    64.      Modem 
raasonry  in  Holland   is   characteri  zed  by  the  use  of  very  sraal  1 
bricks,    as  welï   as   by  having   end   joints   not  more   than    1-8    in 
wide,    while  bed   joints   are  6-B   in   wide;    the   joints   are  very 
carefully  worked    to   the  profil.^  Fig.    64  d,    alraost   without   ex- 
ception,   and  are  usually   left   white. 

It  has  usually  been   customary   in  Germany  to  color  thenjnortar 
belore  using,    so   that    any  desired   colcr    lone  may  be  given    to 
the  v/ai  1    by  n.eans   ol    tne   color   oi    tne   briclcs    and    that    of    the 
mortar.      The  bricks  are  gênerai  ly  of   a  broKen   color,    dark 
brov/n,    black,    red,    yei  low,    wnite,    witxi  green   or  violet   obtain- 
ed   by   glaaing.       By  comparlng   carelully  executea   masonry  of  dif 
lerent    local  It  les,     it    is    évident    that  a  white  or  approxiniately 
white   net -work  of   joints  appears   best,    v/aen   the  bricks  are  of 
a  dark   color.       Dark   joints   are   sui table    lor   very.ilgnt   bricks. 
Older  hcuses    in  /^msterdani  were   buiit    of   black   or   peat -brown    , 
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as  vfell   as   of  deepreddish-"brown   bricks,    but   th©  joints  vrer# 
p  always    lelt  white,    and  the  wood-wôrk  of  the  Windows  vras  also. 
iililte  or  neai^y  so.      It    is  undenlable   that  the  appearanc©  ol 
such  gloomy  houses   is  made  as   pleasing  by  the  joints  as  ma  y  be  ; 
possible. 

The  imitation  of  ashlar  masonry  in  briek-work,  as  except,  ion- 
ail  y  done  in  the  Italian  Renaissance,  is  nonsensical.  (Mortar 
joints  are  fréquent iy  00 lored  In  the  U.S.,  black,  brovm  or  red 
(^py  op  past«^  colors  being  mlxed  wij|h  the  mortç^p,  which  produ- 
itlis  a  more  pleaslng  and  less  crude  eii ect  than  the  use  of 
white  moptar,  Infdrior  brick  walls  aPe  also  stained  and  tuck- 
polnted  In  white,  which  is  one  of  thé  worst  of  shams,  and  is  . 
J^er  durable). 


;        Chapter  3.      External  Piasterlng  of  Vi^Us.      (StuecoO 
Hnce  external  plastéring  la  a  protectthg  covering  jfor  ordl- 
vj^y  rubble  op  brick  masonry,    it   1^  to  be  treated  mereiy  as   a 
fj^ftbyering,    and   its   range  of  fora  lô   to  be  sought   entirely  inde- 
pemdent  of  masonry.      Al  1   imitât  ions  of  ashlar  and  brick  mason- 
ry,   palnted  or  in  relief^  are  decidedly  objectlonatole  for  this 
reason.      The  expédients,    that   raay  be  ample yad   for  décoration 
of  external   plastéring,    are  those  of  Sculpture  and  Paintlng, 
the  stuccQ  being  a  soft   and  plastic  raass,    wnen  applied.  « 

Stucco-work   is   then   the  proper  means   of  décorât ing  external 
plastéring,    a  division   into  panels,    the  enclosure  of  panels  by 
mouldings,    inserted  ornaments   in  cément   or  plaster,    etc.,    are 
permissible,    but   only  under  the  condition  that   the  séries  of 
forms  may  imitate  neiliJaer  tnose  ci   stone  nor  wood.      Ail   stamp- 
ing  or  incising   in   tlie  stft  mass   is  well   suited  to  the  nature 
of   the  mater ial;    the   inscription  or    impression  of  ornamènta,    a 
rude   treatnient    cf   the  surface   by  hatching   or   roughening,    by 
sgraffito,    or  by   true  palnting,    gald  groundg  and   gi'lding  of 
tiie  various.  parts;    ail   are  suited   to   the  plaster   surface.      A 
painted  and  symbolical   architecture   Is   prb^f érable    ,    which   is 
no   imitation,    but    a   free  play  of    form,    can  not   be  excluded 
frora   the  donialn  of  piaster  décoration.      Piastering  subserves 
no  monumental    purpose    in  gênerai,    and    thcreiore   alfords    free 
scope    for  the    taste  cf   the  period   or   the   individual,    or   the 
treatment   due   to    tne  subject,    and    for    tais    reascn,    itniust   bé 
excluded    froni  monumental    structures   as    far   as   possible» 

One  of    the  many  barbarisms   ci    the   "Ptjriwig-and-Pigtail*    pe- 
riod,   vmlch  \'fQ  adopted,    and  has   not    yet    disappeared^    is    the 
painting  of    eut    stone   and    brlck-vYork   In  oil    colors.       Itis  one 
of    the    iaults    in    taste  ol    tne    last    century,    to  be.opposed  by 
any  means,    thcugh  one  shculd  not    forget    tha't    the   esthetic' 
sensé   in   Its    îowest    stage  of  development,    as    in   case  of   the 
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Fgenerar  publ  ic,    sees   more  aî't    in  cleanness   ol    appearance  and 
regular,    synimet rlcal    arrangement,    than    In    the  plctaresque;  ^ 

tue  modem   peasant    is  better  pleased  by  a  reguiar  avenue  of 
poplars,    than  by   the   llnest    forest;    art    coramenclng   for  nira,    as 
for  mankind   In   gênerai,    with  order  and   neatness.       It.  is    to  be 
lamented   that    he  renfâ,;ns   at    this   beginning  peint,    and   that    the 
great   public   ol   cittes  and   entire   nations,    like  the  Hollanderç 
can  never  pass   beyond  thls,    though  we  must,^  consider  this   lov« 
Of  .order  and  neatness   in  nations   as  really  dsti»iatlC|   without 
which  an  exaltation   to  Art    is  gênerai ly  impossible. 

In  many  cities,    where  available  mater ials  are  not  homogenou^ 
i%   is  oiten  scarcel y  possible  to  convince  even   educa^ed  pers- 
ons,   .that    the  natural  col  or  of   the  material,    in  spite  of   1  ta 
.iTregular  and  posslbîy  glooniy  coior,    ie  préférable  to  a  unif- 
'  oV^a  coat  of  oil   color.      The  reason   is   that   order  and  neatness 
la   recognized  as  a  canon  of  beauty  by  thesôppersons. 
As  being  not  unimportant  and  entirely  usef al   décorations  of 
,  masonry,    we  hâve   final  ly  to  ment'ion  wal  1 -ahchors,    as  well   as     ' 
holders   for  banners,    lantems,    etc.  ,    the   former  being   found  on 
aimost  ail   old  houses   in  Ko  11  and,    the   la t ter,    on   the  palaces 
,oi   Florence  and  Sianna.      The  Dutch  and  Tuscan  sraiths   emulated 
eàch  othef   in  the  designing  of   tasteful  worics   ol    this   kind, 
which  are   to  be  accepted  as   t  rue  models   of  a   relined    treatment 
of  métal.  ,"i     - 

(Stucco  piastering   is   rareiy  as«d    in   ta^  U.S.    because  plath 
stone   lacings   are  no  more   expensive,    look  better,    and  are  prob 
ably  more  durable.      Wheni    used,    imitations  ol    tne  Orders   shou 
should  be  avolded,    though  aimost   invar iably  employed   in  Europe 
for   this  purpose.      Tae  Renaissance  styleais   best    for   the  case) 

Chapter   4.      Wooden  Wal Is. 

Accordlng  to   the  construction,   wooden  vfalls  may  be  support- 
ing  walls,    llke   those  built   of  horizontal   or  vertical    timbera 
or  of  planks,    or   they  may  be  merely  division  walls,    such  as 
partition   or  board  walls,    paling   or   picket   walls,    panelllngs 
or   îat tice-work. 

1.      Walls    ccinposed  of  Horizontal   Tlmbers. 

Thede  are  built    of   round   or   rectangular   timbers,    laid    to 
cross    each  otner   at    the  angles,    eltaer   leavîng  crevices   bet- 
ween    them,    j,s    in  Alpine  stables   and    hay  sheds,    or    to    iorm 
walls    that    are  wind   and  weather  proof,      The  enas   ol'  the   timb- 
ers  Project   beyond   the   surlaces   oi    tae   walls  at    their    inters- 
ections,   or  are  eut   ofl    flush,    making    the  bond  visible  at    angJ 

Décorative   expédients    for  esthetlc    treatment   of   thèse    log- 
walis   oniy  consist    in  carving   eit uer   joints   or  surfaces,    or 
both  joints    and  sur  laces   of    tirabers;    also    in   carving    the   prc- 
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jecting   end8   of    tinibers,    ihelr   bottoms   or   aÙ^fi^ttielr  angles, 
edges   or   ends;     Hnaliy,    wnen    ihe  ends   do  n.ot   projecl,    the  an- 
gle bond    is    itseli   decorated.      Even   If  a   richer  treatment   ol 
thèse  walls   is    lound   In  except tonal    cases,    thèse  décorative 
expédients  are  always  wortny  ol  mention.      The  true  Swiss  cot- 
tage^   Korwegian  and  ilussian  churches,    as  v^eil   as   peasants'    hou 
ses,    constructed   of  horizontal    timbers,    and  also  medlaeval    cba 
structlons  of  siinilar  klnds,    ail   emplcy  the  most  vaXied   fora»?' 
of  wood-carving.      The  carving  of   the  edges   of   the  tlmbers  may 
^^e  done   in  varlous  ways,    either  by  mouldlngs,    Fig.    66  a,    or  by 
ixôtches  of  ail    forms,    vrhose  répétition  produces  patterns  of 
inumerous  kinds,    Flg,  . 6ê  b.      The  carving  of  the  surfaces  emb ra- 
ces borings  and   Incisions  of  ail   kinds,   dent  Us,   dlamonds,         | 
chess-board  and  zlgîsag  pattercif^   ^lî^  the  Innuiiierable  klnii^a^^^^ 
ornaments   fer  enrlchlng  surfaces  and  edges  of  tinibers^    rfi.SCc,^. 
îOne  of  the  best  means  of  décorât ing  surfaces  of  timbers  Is  by  *^' 
Inclsed   letters,    proverbs,    etc,  ,    or  by  rais Ing  thèse  above  a 
sunken  g  round. 

It    Is  self  évident    that   the  bed  joints  of  the  timbers  tfan  be 
so  profiled  as   to  be  tongued   into   each  other,    Fig.    66,    as   In 
Norvreglan  and  Ruosian  buildings,    whose  vrai  1  s  are  required.  ito 
be  absolutely  aîr-tlght;    the"  ends  of   the  timbers   tnen  show  the 
form  Of  the  bed  joint.      Thèse  ends  may  be   formed   in  the'^raost   ' 
diverse  ways  by  carving  their  side  and   end  surfaces,    Fig.    67, 
or  by  carving  thera  Into  any  peculiar   forite. 

Whlch  one  of  thèse  modes  of  décoration   in  wood   Is   to  be  pra- 
ferred,    dépends  on  other  clrcums tances,    on   the   rlchness  of  the 
décoration,    whether   the  structure   is  to  be  an  élégant   tempora- 
ry  building,    llke   the  pavillons  of  an   Industrial   Exhibition, 
or  whether   il   is   to  be  as  monumental   as  possible,    atnd   is    ther^ 
fore  required  to  resist   the   elfects  of   the  weather  as  strongly 
as  possible;    thô  choice  of  fcrm  must   be  qui  te  Hmlted   in   the 
last    case,    as   complex    fornjs   ol    carving  afford  opportun!  ty   lor 
the  coilection  of   rain  water  and   conséquent   decay  of   the  vrood. 
R.ussian  v/ooden  architecture  sometimes  uses   timbers,    not   of   ree 
îangular,    but   hexagonal   section,    Fig.    6B. 

ÎThese   log-v/alls   v/ere   lornierly  much  used   for   log  cabins    in 
the  U.S.,    but  were   rarely  decorated,    though  very  neatly  bullt 
in   scnie  pls,ces,    especially   in  Kentucky). 

S.      Walle   eomposed  of  Vertical   Timbers. 
Thèse  are  almost   wholly  eiaployed   in  bui  Idings^for  crdinary 
purposes,    seldom   lor   thcse  oi    any   importance.     -They  are  eompo- 
sed  of    tlmbere   set    vertically  and    eiocelj'   jcined    togeîher  by 
tcngue^s   and  grooves,    Fig.    69,    asually   for   p rêvent  ing   admicsicn 
or   Water.       The   timbers   are  driven    into   the   groiind,    or    their 
ends   are    tenoned    into   a   s i  1 1    and  a   plate.      The    idea,   of    deccra- 
ting   tnit;   V.ind 
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tlng   thi3   kind   oi    wall    wouid  never  occur   to  any  ori«. .     But    If 
It    be  desirôd,    tne  joints   belwean   t Imbars  may  be  QOyered   by 
mou^ded   bat  cens,    be  raade  apparent   by  carrlng,    butjnol   so  as    to 
weaken   the   timbar   or    to  permit   entrance  of   raln.    ^The  tiiabers 
should   be  decora,tad   by  rai^ed   ornaments   between   t^e   batter.s, 
and    tne  plate  should  be   treatad   wita  patterns    in  bands. 
j  J.      Walls   compcsed  cf   Boards. 

Thèse  ara  Okim^at   entireiy  usad    for   thin.  part  irions;    tney  ei- 
ther  conetst  of  a  frame-work  into  which  panels  are  Inserted; 
of   tvrothickn esses  of  boards  nalled   togethér,    their   fibres 
cr^sstng  at    right   or  acute  angles,    Fig.    70,;    or  are  ccMappsed 
of  à  single  thlckness  of  planks,— abuttlng,    tongued   togetiaer, 
çtr  w^çlupping,    supported  by  vertical   posts  and  horlaont*  glrl# 

lÀ  f^s©  of  tvro  ihlcknesses  of  boards  aaH^  logether,    li  le 
most   tasteful   %ù  lap  me  joints^   Fig,    71,   ai  no  crack  la  then 
causai  by  shrinkage  of  the  woodr-mouldtng  the  joints,   and  à 
regular  spactng  of   the  nail    heads  has  a  deceided   influence  on 
thé  gênerai   effect.      If   thls  mode  of  construction  be  used   for 
dobrs,    they  should  be  bordered  by  strlps  of  sheet   métal,    or  be 
completely  eovered  witn  sheet  métal,    leather  or  parchment;    the 
doors  of  medlaeval  churches  were   frequently  treatad   in'  this 
way,    and  doors   of   Itallan  Renaissance  churches   and   palaces 
were  somettmes   eovered  wlth   tnln  métal.      The  edgas  of   the  bor- 
dering  métal    strlps  may  be  eut   out    in   the  raost  varied  pattern^j 
the  nalls   changed, into   rosettes,    or  their  heads   formed   into 
large  and  effective  kndbs;    the  plate  covering  may   take  the  me- 
(t^mrdkl    form  of  horizontal   strlps,    each  edge  belng  eut    lAto 
fiome   form  of   llnear   division  of  sur  lace,    Fig.    72,    or  be  cocorer 
ed  by  Hrmly  nalled  plates,    llke  Renalssancd  doors.    In  which 
nalls   form  a  separate  décorative  system,    or  the  whoie  may  bé 
arranged   tn  any  other  manner. 

Fences   or  encloaures   cf  boards  or  planks  gênerai ly  serve   for 
only  temporary  or  necessary  purp^ses,    not   admit tlng  of  an  art- 
Istlc    treatment.       If   they  are   to  be  decorated,    accordlng   to 
the  mode  of   construction,    we  may;    1,    mould   the  joints;  .2,    eut 
tne  overiapplng   edgas  ol    tne  boards    in   patterns,    Fig.    73;    3, 
eut  mduided   grooves    in   tne  boards,    which  are  matched   togetner; 
4,    mould   the  boards    tnemselves    in  mediaiaval  style,    Fig.    74;. 
The  upi>er  and   lower  niarglns   of    isolated   forms  are  almost   al- 
wâys   treated    llke  Figs.    73,    75,    that  are  subject   to   the  gêner- 
ai   ruie,    that    forms   should  be  avoided,    which  mlght   cause   the 
projections   to  spllt   ofl. 

To   thèse  board   fancas  should   be  added  parapets   and  balustra- 
des  of   gallaries,    bridges,    etc.,    as   well   as   pallng    fences. 
Balustrades    form  bands   composed  of  vertical    éléments,    held   to- 
getner at    top  by  a  horizontal    rail,    tneir    lower   ends   tenoned 
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into  another  rail  or  lield  togèthor  by  a  pair  «fr  strips,  Flg, 
j76,  80  tiiat  the  boàrds  loay  be  cujt  Into  Xree-èndliViB  forms,  «txiiS 
cuiting  partly  consistlAg  la  vridèning  the  joints,  Fig.  76|  snïi 
partiy  in  perforations  of  the  boards,  Fig.  76.  A, correct  l'^elJ 
ing  led  tiiose  nations  that  mosi  completely  developed  wooden.  .| 
architecture,  The  Swlss,  Tyrolese,  Upper  Bavarlans,  EusslanB,  | 
and  Norv/eglans,  to  gênerai  ly  treat  the  cuts  In  the  boards  In  j 
Irectangular  forma,  llKe  lace  and  embroldery  pattarns,  or  lo  eo| 
Iform  carved  cuts  aa  to  merely  Indlcate  free  play  of  Une,  av-  | 
loldlng  determinate  forma  of  plants  and  animais.  Ifeny  mo^ern  JÎ 
|fret-»awed 'forma  of  our  wooden  architecture  are  t  hère  fore  o^l^ 
Ijectlonable,  becâùse  lialtatlng  outllnes  of  objecta  In  aa  i^^^ 
Isultable  materlal|.  «ad  wtilcti  loay  be  patnted  on  bat  not.  3frei«^^M 
jsawed;  and  furthcif^  sluce  it  is  fbi*g<^texv  that.  In  the  ftra%^H 
[place,  thèse. eut tlugs  dépend  on  a^  flneiy  bal ant^ed*  division  j^J^ 
Ithe  surface^  remo^Ki^  âh4  left,  but  never  on  thé  Imitation  ©C^ 
lany  deflnite  thj^MtîC  fF|!^et-sawed  work  la  still  vèry  çocamDniJff  ^ 
bsfd  in  the^  a  Sfi^j^i  ^19  lienera  v      -  jH 

I     Only   in  exceplltwbl  easlà,   aucl  'as  woodeti  b^gckets,   acroH^ 
lia  and  simltàT^.  ,^^talïa|  «ira  hea^s,   |bii|jà^ 

■be  employed,  ii^yftill  as'^olp^^^  cWJ 

Ired  Unes,   and  l&ejr  are  tlxen  to  be  treat ed  wtth  except tonal    -^ 
|delic?itcy.      Thls  re<:iuirement   for  woodèn  architecture  is  easlly  1 
Ijustified.   '  ^e  fibres  shou^d  l>e  eut   as   little  aa   possible,        | 
land  not  ao  that  parte;  of ,  the  woodea  décorât iona  raay  drop  off;    J 
Ithe  vrood  should  also   form  a  cohérent  net-system.  .    If  it   be  de-| 
klred  to  sainr  any  ornament   in  a  board   làke  a  stencil  led  ornam*    i 
fent^    the  fi;bres   are  not  only  Improperly  eut,    but    the   /ery  ref»] 
■Lixement   in   the  moveiaent   of  the  ornament,    the  leaf -points  and 
fenaller   fonas,    are  sawed  out  with  difflculty  or   Incorrectly, 
pb^   thlckness  of  the  board  hlnderlng  the   free  management   of 
pie  saw.      Compllcated   fret-sawed  designs  are  only  sultable   lor 
pàeet  métal   or  very  thin  boards,    seldom  used   In  wood-work. 
P   Sawed-out  ornaments  appear  dark  or    llght,    and  are  perforat- 
ions  gênerai  ly  sunk   llke  black  spoââ  on  a   light   grouç^d;    they 
■tttract  more  attention   than    the  wood  and  require  proper  form- 
Breatment;    1|   in   préférable   to  sof    form  tnem  that   the  remain - 
Hm  wood  naay  take  proper  .forms.      Ejtactiy  the  opposite  of  what 
■jiÉ'*  hère  said   is   true  of   carvlngs   In  boards  not   eut   clear   th- 
■hrough,    one  then  hav-ing  perfect    liberty  to  do  as  he  wishes. 
Hf  perforated  boards   are  nalled  on   other  boards,    formlng  a 
Hind  of  décoration   in   relief,    the  board    formlng  a  net-system, 
Hhe  same   freedom  is   possible  as    In   case  of   imperforate  earv- 
Hngs,    as   the  more   fragile   parts  are   firmly  nalled.      The   finesi 
HifTlss   houses   and   those   in   the  Tyroi    and  Upper  Bavaria  haye  ad- 
Hçred   to   thls   prlmary   lavr  wi  th   great   conslstency;    perforations 
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are  almosi   entlrely  oijipnings   of   plaaeing  fom  and  aï*  rang  6  me  ht, 
the    free  ornaraent   being  used  on   irlezes,    panels  and  eimllar 
ornaraental   parts   as   a  board  nailed  on.      Elther    tne  perfoTated 
cr   the  nailed -on   board  may  be  car/ed   to   produce  a  sculptured 
-  eifect,    or    it   tnay  be  decorated   by  palntlng.      But   one   expédient 
^of  the  poverty  of  modem  thought    is   to  be  rigldly  excluded, 
though  in  spite  of  ugiiness   it  always  passes   lor  a  mode  of  in*> 
ereaslng.jsjhe  baauty,    the  chamferlivg  of  angles  and   the  outil 
Ing  of  fiSos  by  a  colored   Une,      It   is  slngular  that   ihls  e*^j 
ror  In  tas  te  does^not  dlsappear,   but  bur  schools  stUl^^prlae 
t»vJi^r,a  fif|^l|^  The  most  pleastng  forai  t^^ 

^  thî^^1i«5^iiîi^         rirlàea.at  ^^vincreased.  coîst,   and  to  make  iH':^ 

espl|0iMly  jbéi^utlful,   a  bold  iP^ed  baad  Is  tiien  dJ^awii  parallel 
to  ike  ugly  edge,    so  that   thejfort  retalns  sttll   lesschara<^t 

4*      Pallng  Enclosares.  *  - 

Piling  enclosures   Include  single  park   fences,    conslsting  of 
verticals  placed  close  together  and  supponed  by  horlaontal 
timbers,    and  présent  différent  modes  of  treatment.      They  hare 
means  of  produclng  the  raost  diverse  forms  by  the  carefui  seiee* 
tlonof  timbers  of  equal  or  alternately  equal  dlameters,    by 
the  substitution  of  pleaslngly  Interwoiien  wUIow  twlgs   for  , the 
horizontal   timbers,    bylthe  simple  carvtng  of  the  upper,  ends  of 
the  vertl^ls,    and  by  partial   remoral   of   their  bark.      For  park 
enclosure]^    poultry  yards,    enclosures   In  zoological   gardens, 
etc.,    this  simple  motive  admits  of  pleasing  vaS'iatlons.  in  many 
ways,    and  if  the  vrood-Work,    whose  principal^  color-effect    is 
due  to  the  color  of  the  bark  and  of  the  wood  of  the  denuded 
placer,    be  heightened  by  interwoven  brlghtlfy  colored   twlgs,    In 
dlan  red  belng  used  on  parts  of   the  pièces,    and   the  openlngs 
between  the  vertlcals  be   fUled  by   fine   iatt Ice-v^ork,    as   req- 
ulred,    thèse  simple  elementary   ideas  may  be  de/eloped   Into  an 
Inexhaustibîe  wealth  of    lorm  treatment. 

A  pecullar  use  of  paîlng-work   is    found   in  Upper  Austrla  ^d 
Steiermark   in  hay  sheda   and  similar   buildings;    the  simple    fram 
frames   of    tne   aheds   are   filled-in  witn   thin    fir  pôles,    making 
the   sapées   between   the   frame  appear   striped,    Fig.    77;       thèse 
st ripes  may  be  variQd   in   many  ways.  "    This   kind   oï  wal 1   has  -ré- 
cent ly  becm   employeà    lor   rustic  buildings,    zoological    garôens, 
etc.      Ordinary   lattlce   partitions,    used   in  ail    kinds   of   ordi- 
nary  buildings,    are  variously   treated   by  notching   the   edges   of 
the    strlps.      An   inexhaustibîe  number  of  motives  may  be  produc- 
ed,    governed   by   the   principles   given    for   ornamentaî    cutting 
of   bûards.       Fig,    7B.       The  s t ripa   may   also   ernploy  ail    expéd- 
ients  of  carving,    thereby  being  changed    into  works   oi\,lovir  re- 
lief   in   wood -carving  proper;     round   pièces,    obtained    from  natu- 
ral    trunks,    nay  also  be   transformed   by  carving    into    true  sci^ijp 
tares 
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I  tui-o    in  wo(  ...       (Plcket    fehcôs   Ve^long    to   tnls   class,    are  of  n^a 
I  merou3    fonns,    and   are  very  comraonly  employed  tu  tne  U,  S.    for 
I  e:\cl0aara3   oi   grounds   in  citiee  and   villages.      How  ireiuently 
I  conatracied  witn  vertical    wires   and  wooden   rails,    produclng  a 
Lltght  and  délicate   efiect.      A  récent    type  substitates  wires 
|%ior  horlsontal  woodan  rails,    the  vert i cals  being   inxervroven 
I  between  tnem,  <and  mlght  be  lijade.  qui  te  ornauaental  ). 
If  6.      Panel -work  and  Lattlce-work, 

1;      Panel-vrôrk  iâ  always  eoiqposad  6f  a  thicker  frame-work  and 
ll^hinner  pane^ls;    fhe  fraaitng,  foi*fflfl  a  kind  of  not-wqrH,   arwi  the 
rpanela  raay  be  grooved-Jn,    lauit^i^ed  on  as  a  llnlngt   or  lastly, 
I  may  be  entirely  omitted.     Materials  of  tixe  pa^nela  usuaUy  wootj 
I  Vhica  may  be  replaced  by  marble  slabs,    plates  of  mg^v^  OJf . 
[  cast  métal,    slabs  of  sl4.tei    ëîectpotyped  plates,    mayàiica     '^ % 
|:piaques,    places  of  glass,    parchment,    cloth,    etc.,    accord ing'^tto 
t    tjae  purpose  subseryed  by  the  panel  llng.      We  will  now  ccnsider 
l   in  détail    tne  forniation  of   the'  iraori^iprkj    the  construction  of 
I   panels,    simple  panels  and  thelr  materials,    treatment   of  jblnt^ 
[   panel  mouldlngs,.    etc.,    the  varlous  klnds  of   lattice-work,    and 
I    lastly,    the  purposes   t6  which  panel-worje  and   lattice-work  are 
I    applled/ 

[        Panel-vfork  is  constructed  of  small^ieces  of  wood  by  connect 
I    ing  one  séries  with  the  other  by  morti^es  and   tenons   or  ton- 
I    gués  and  grooves,    etc.;    almost   any  netii^ystem  may  be  4sed.  for 
I    panelling,    as   a  basai    form.  'The  essent^âl      requireoient    for 
I    the  pièces   is,    that    they  must  be  narrov^^   so  as   to  shrihk  but 
1    little;    the  same  is   true  of  ail   vro^éân  nanels,    whtch  shrink 
[    less,    the  narrowen  they  are.      Hence   tho^rame-work  is  divlded 
[    into  many  combined  panels;    when  the  fratle   is   to  be  very  widf:, 
I    with  narrow  panels,    solid   tongued-and-grooved  mouldings  must 
I    be   Inserted  betvfeen   the   frame  and  panels,    Figs,    78,    80« 
I        The  décoration  of   the    frame-work  must  be  in  accordance  with 
I    the  princlples  established  for  bordering  or  enclosing  surfaces 
I    It    is  usually  moulded  and  decorated  by  carved  or  inlald  orna- 
I   ments,    and  also  decorated  by  métal   knobs,    placed  at    the  ihter- 
1   sections   of   the  pièces  or  by  métal    trimmings.      The  richest 
I    panel -work  is    found   In  the  joinei^s*    work  and' cabinet  work  of 
I    the  Arabs    (Mohammedans) ,    and  ^t  tne  Henalss.ance. 
I        If  the  panels  are  aach  composed  of  several   parts,    they  aay 
I    be  combined   in  accordance  vyith  any  su  i  table  moaaic  system,    Pig 
I   ^81,    then  usually  requiring  strengthening  by  a  second   thlckness 
I    of  boards   at'right   aingles   to   the  panel.      The  panel   may  be  com- 
I    posed  of  two  thicknes^ses,    eaeh  corering   tne  joints   of   the  oth- 
I    er,    Fi  g.    82,    a   favorite  motive   in  medlaeval   work.      Final  1  y, 
1    panels  may  be  partially  or  wholly  replaced  b y  mouldings   grrov- 
I    ed-in,    or  spécial    rails   and  muntins  may  be   inserted,    the   groov 
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|.ed-in  raouldlngs   being  broken  ai^baatd  bétvr«eft  ^ii©m,   "Fl^*:  03*  ; 
Itallan  Renaissance  wooderx  doors  and  celllnge   used  tti'èflé  nat- 
ives  In  varlous   ways;    the   use  of  grooved-ln  raouldlngs   and  apôt 
ial    rails   and   nwntins   allords    this   advantage,    that    finer  klndfl 
of  wobd  can  be  used,    when  not   of   large  dimensions,    and   that 
the  panel -work  appears   both  rlch  and  strong,    but   i^oth   labor 
and  cost   are  increased. 
•peiner'  s  work  now  eirploys   other  materials    than  wood   lésa    fr« 


Si^ees  sari  If  ^M; 


fia 


[ht    for  panels   of  panel llng.      Wood   Is  always 

panels  subjact   to  direct  stratn  as   in 

door3,    wig^iiillàtWià  and  similar  woipk,    where   thoy  may  be  )?rok* 

in.      To  Increase  its  direct   strength,    Us  middif 
be  strengthened,    eitiier  by  medlaeval  vertl&ali; 
:4^oaiviBl9,^tiQpp«d  i^\  thelr   low«r  a»d  upper  endf 
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^pà'.poss'tble  to  keep^giil'tir^fo^iûef -j^^distl 
liihose'en^loyed  In  stiwfie  e4!ipt#ructïi|n. 
|(i^e  of  ôrdlnary  woods   for  pandls  may  be  added  that* 
jîoï^s,   of  intarslas,    and  ail  klnds  of   inlald  work. 
best  materials    for  pansais  not    expos edto   Injury  Is 
smooth  ôtone  of    fine  color  and  pollsh,    easlly  obtalned  in  noany 
iocaiitlea.      Uot   only  différent  marbles,    but  various  kindso  of 
quarta^   serpentine,    lapis    lazuii,    as   well   as   fluor  spar,    crys- 
tals  of  glass  and  stained  glass,    can  be  used  as  panels,    wlth 
thin  slabs  of   engraved  slate,    etched   lithographie  stonas,    and 
any  other  suitable  aatmrâàîor  artlflclal  minerais,    true  sculp. 
tares,    reliefs,    etc.       (   Stained  glass   is  now  much  used   for  paa 
els  "ktk  the  U.S.  ),      We  may  also  use  plates   in  relief  of  cast, 
hararaered  or  eiectro-deposlted  métal,    enamelled  plaques,    etc., 
the  products  of  métal   work  and  art    indus try,    faïence  and  raajol 
ica,    porcelain  and   glass,    the   îatter   transparent  and  wlth  eng- 
raved or  etched  décorations,    stained,    gllded,    or  opaque  glass 
in    form  of  mirrors;    also  parchment,    stamped   leather,    sllk|    vel 
vet,    cloth,    lace,    gold  brocade,    embroldery  and   toher   textile 
materials,    lastly,    paii^tlngs  on  canvas  or  otner  materials. 
(Most   of  thèse  would  only  be  suited   for   furnitare  or  Interloi^; 

The  pièces  of   the   irarae  are  connected  by  joints  at    rlght,    a-1 
cute  or  obtuse  angles,    and  are  slde,    cross   or   interaactiag  pl< 
ces;    it   was  a  medlaeval    ruli#  to  deçorate  Insets  and  tenoli 
joints   in  some  way,    Flg.    85.      This   la  especialiy  tpué  Q^f  eom- 
ïuon  wçoden  doors,    that  v/ere  decorated   In  the  slmpiest  way; 
thèse  decorated  joints,    such  as  are  found   in  medlaeval   and. 
Swlss   houles,    are  worthy  of  use  at   the  présent    time. 

The   treàtment  of  the  joints  between  the  panels  and  the  frai 
si^ork   is   based  on    the   requi rement    that   the  panel   shall    not  b^- 
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tightly  Inserted    in   tue   iramework,    but   so  as   to    frealy  expand 
and   contract   witnout   danger  of  cracking  and  warplng;    if  panels 
are  made  of  ordinary  wood,    as   usually  tne  case,    and  which 
shrinks   readlly,    the  wood-work  must   not  be  painted,    sine©  a 
lin©  of  a  différent   color  would  become  visible  by  shrinkage  of 
the  panel,    and  the  joint  must  be  covered,    that    the  expansion 
and  coh^x*action  of  the  panel^  may  not  be  visible.      Thls  may  be 
done  by  mbùldtng  the  edge  of  the  frame-wopk,    placing  a  roUndÙfC^ 
next   the  panel,    or  by  fastenlng  a  round  or  mouidlng  of  wood  il^;, 
métal    to  the  edge  of  the  fraralng,   Flg.    86^      If  the  wbod  be        '^' 
merely  left   In  Its  natural   color,    olled  or  ©oated  vrlth  ^^*!^J8^ 
rent  vapnish,    the  joints  wlU  not  be  visible,   and  the  ï*o^»^^a 
and  ^11^^  are  onnecessary*      If   it  be  deslred  to  palnt  la^^H 

part  Qf  the  ivood-work,    only  tixe  fraïoe-work  and  panels  are  p^^lM 
ted,    leavlng  the  raouldings   in  the  natural  color  of  the  wood*  ^^ 

The  mouldings  of   the   frame-work  and  panel?  are  arranged  In  '^f 
acccrdance  with  the   foHowlng  considérations:    they  are  struck  '| 
vz-lth  a*  plane  in  a  great  variety  of  forma;    if  the  panel  ling  be    ; 
in  the  Interior  of  a  building  and   is   then  chiefly  lighted  by      ^ 
diflueed   light,    strongly  curved  profiles  are  required,    whlle 
moder&te  reliei    is  sufficient    for  exteriors.      The  darker  the 
wocd-work  and   the  more  distant    it   is   from  the  eye,    the  greater 
must  be  the  relief  of   the  profiles;    polished  woods,    shining 
palnt,    varnieh  aThd  gilding  are  suited  to   the  lowest  relief". 

The   frame-work  is  io  be  so  arranged,    that   the  material  may 
appear  more  prominent  around   the  mar^in  of  the ^surface,  '  or  as 
if  receding  frcm  a  centre,    which  is    left    less  prominent^    and 
thle  détermines   the  profiles  of   the  pièces   froming   the   frame- 
work,    in  connection  with  prlnciples  already  stated. 

VVithout    taking  any  spécial   style  or   the  aoicient  Ord^rs  as  a 
basis,    but   according   to   the  preceding  "viesfs,    the  profiles   of 
the   Irame-work  and  mouldings  may  be  composed   of     simple   i orras 
cf  section,    that  muet   alwaj's   be  used  by  man.      Thèse  simple 
iorms   oï  section  are:,    Fig.    87:    i,    chamiered  angles;    2,    round- 
ed   angles;    3,    hoilcws;    4,    ccmbineà    rounds   and  hoilcSirs;    5,    com- 
bined  hollov/s  and   rounds;    6,    rounds;    7,    grooves;  "  C,    combined 
rounds   and   ccv^es. 

Variations   of   thèse  ground    lorms 

|a),    by  a  carvature  ol   prxxfile  more 

of   combined    lonns,    one,    or  neitner 

ent;    c),    wnen   the    form  is   not   only 

[but    ^îso  as  a   transi tional    form,    as 


■  ^1 
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may  occur   in   three  ways; 
or    less  strong;    b),    in   case 
ûl   the   two    is  r.ost .  promin- 
treated-  as  a   conr.ected    ,    bu 
in   case   of   a   curvature  va- 
rying    1 rom  tnat    of   a  circle.      Fiilets,    grooves,    and   small    hol- 
Icv/G,    serve    te   sapara^e  di fièrent  *members ,    at    the    tame    t  Ime 
'.ein^;   bands    to   tonneci    inen:;     the   plaln    liât    ^uriacec    a-^j  act..;,  :, 
to    thèse   memb«rG    servfc   .iS   a   contrats t    to    the  mou  ia  in,,, s. 
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;^     One  Qï  the  moei   décisive  reasons   existlng  now,    çompelling  us 
to  do   one   thing  and   to  avoid  another,    is    the   question  oi'  ces  t. 
^e  are  always    restralnèd   in   the   treatment   by  a   tjipught   oî   i  ts 
icost,    and  seek   to   obtaln    the  gréâtes t    eilect   by   the  simplest 
neans.      The  aenaiesance  most   fuliy  deveicped  panel -work,    and    J 
we  shall    learn  most    from  it    lor   the   treatment  of  our  own.  1 

L  ^ol  effect  oi  contas  t,  lorm^  ol  proilles  muet  alternate;  1 
Wiere  alteraation  is  not,  found,  overioading  is  produced,  wf^icn 
pommencas  fi t%  duplication,  and  produces  the  efiect  of  nionotM 
py  and  pîn^^if'^t  tàougà^i  inâte^  of  richneas  (^xcdpt  1a  ^i^lM 
mt%a  or  fittt1Lii|ts).  3uch  duplicàiibna  shoutâ^  be^^^^e^ 
miây  9rii«&  itéir^ble  ifi  exeeptlonal  ,4?aàes  for  aake  of  adPm^?;^ 
lin  ^^BfiPM,'-W<^dén  çiouMtiigs.,  this  reaôon' of  aconomy  en t-.ii[*«%;3r^^É 
^tf|$|^^|«^  ^helr  cost  bôlng  approximaieîy  equàl  for  worltlïig.i 
l^llftdff ||^ -^^^IX  underoui  forms  ^équipe  more  ïabor  and  are  j 
pî«à  ?|>':^^|i|^.î4^  of  l&ltéd  to  exoeptK^nal  cases,  --  The -'OotM 
^*teptçyW!^|toliowB  ^and^fomids  .nî#iè-  thàn  any'  o:i^her  ptyla,  hvM 
P""^  ^^^lilf^^  differô3Wï«^  In  ihe  r^xlii  and  sections  of^^^li 
kurvôd  fo^â|É''1ô  obtain  ôffeètive  coatraets.  The  re(iuir«5sent«i 
lof  contri^t  aftd  variety  are  satiBfled  il  a  concstve  follovrs  a  J 
Iconvex  moi4|4ing,  or  thé  reverse.  ,  Hence,  in  concavo-corivex  i 
[forias  of  section,  a  quarter-round  or  round  may  foiîow  a  cove,'| 
Ibut  not   another  cove.  1 

I  We  must  further  consider  whtch  profile  fonn  shall  predoiainati 
Iwhether  concave  or  convex.  Concave  forms  not  cnly  convey  thej 
limpre^siDn  Of  attraction,  but  aiso.that  of  eèwi^ge,  being  tranJ 
litional  forma;  but  convex  forias  express  energetic  repulsion.  1 
lOoncavo-convex,  like  the  ogee,  are  intermediate  betwreen  the  | 
Itv^o,    the  Sharp  cent  ras  t  of  eonvexity  being  ôoftened.  1 

I  The  fines t  frame-works  of  the  Italian  Renaissance  eneloge  | 
■the  entire  work  by  a  border  moulding,  A^hich  takes  a  form  accoJ 
Iding  to  cireomstances;  the  pièces  composing  the  irame-work  re-l 
■main  flà*t,  or  lorm  a  sunken  ground,  Fig.  8£,  or  are  deccrated  j 
Ity  intare ias,  sculptured  ornaments  or  band-like  designs,  Thej 
lYt^ii^tet  ornanientat  ion  is  concentrated  on  the  space  betv/eeu  the| 
Ibcrder  and  the  panel;  this  merr^ber  not  eeldom  consists  of  pie-  1 
■ces  botdered  on  both  s  ides  by  moifidings  and  f  inished  as  diam.-  1 
Icnd  panels,  Fig.  89,  or  are  deccrated  by  band-like  ornaments.  J 
■The  panels  are  eitiier  le-ft  plàin,  or  are  finished  witn  ralscd  j 
Idlamond  panels,  or  iinally,  axe  decorated  by  beautilul  acuip-  j 
Iturad  rosettes.  The  îater  ilenaissance  sometinies  arurrounde^  1 
l'ae  panels  wltn  very  strongly  projecting  lorms  of  Tr.ouldinjic ,  1 
JAusi^ig  an  appearance,  as  il  the  roaterial  7ery  lorclbly  drew  1 
|^3eli    a.v3,y    1  roni  the  panel.  *  .  1 

I  In    ma    ric.er    lorras    of    jolnery,     tne   corniec   was    decorata:    bil 

II  cor'.ni.   witA   '-^arred    leaves,    aftar    tne   antiqa«^     tne   astr.i/;:il      1 
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[Wao   baadôd,    and    tn«  cavetto  «as   ornarnentad   by   Incisions.    Therej 

is   no   reason    lor   omitting    thèse  antique    i ea. f -raou M i n gs   and  J 

beaded  astragaîs    froni  our  work.  J 

Pan ei -.York   is   preferaoly   employed    l'or  doors,    vYindows,    shut-   j 

ters,    wainscoting,     lurniture,    «vooden  ceilings   and^^part  ix  lonn. 

6.       Lat tice-work. 

I     Panel -work  becoraes    lattlce-work   il    the  panels  are  omittea,       1 

[Ordinary   ia*ttlce-v/ork   is   eitaer   constructed   by  placing  strips  .1 

»crogs  eacsh  otiier,    or  halving   taem  togetaer;    or   if   the  stripia 

p.re  vory  tJàtn  and   rlexibiô,    they  are  Interwoven,    Flg.    90*     laj 

|Xhe  firs^^vtwo  cases,    the  inter'aectiohs  ot   the  strips  are  tast*i 

p^ne^  b2^  iiaiis,    but  a  fastening   is  unnecessary  in  the  last  casii 

|j^e,|j,ttlce-work  may  be  completely  enclos^d  by  a  f  rame,    or  be| 

^#%i|^j|!  tio  be  free;    thé  etrtpa  may  he  horlsontal  and    I 

'^pÊ'^il^p'fké.  $i^   or  vt'ftclia^ {-■  vijfclM.çes  .oQns>.|iTuct ed  of  ^Milm 

hro^i^^^W^t-lx^T  or  tiatlyed,  lôgiîâer  ■t^k^'^Éiayïf OPms,  .'  '^1  ..^|^ 

[t«pâwi^w^liN»'J>« ■  liave  their- edges:  -eut  .ou-t  in  ateeordance  w^th; ''% 

[anj;  tlaear  omanient,   Flg/  S2  à.     Iloox»iaii  and^early  Itailan  aT^ 

fchiîéota  hâve  shown  an  espocial  préférence  for  th^se  latllce^fl^l 

A  éecûnd  mode  of  decorating^ lattlce-wofk  Is  mediaeval   and      1 

consists   in  cutting  the  edgea  of  the  strips  at   the  openings       I 

only.      Tjtese  eut  s  may  form  complète  jfôrf  orations,    Fi  g.    95,    or 

they  may  be  oniy  carved,    the  openings   retalning   their  square     I 

iorçi,^  Fig.    96;    this  motive  was  much  used  during   the  entlre  Mid 

dle'Ages    for  doors,    in  vrhich  the   interspaces  were  closed  by  a  I 

thiçfeness   or   lining  of  boardô,    and  even   for  panel -worla  with       j 

panels  of  majolica  plaques  and   tiles,    and  also   for  walls   of       | 

gabled  houses,    as   at  Beauvais^      The  Renaissance  retalned   the     \ 

sarae  motive   lor   the  construction  of  doors,    as    in  a  church  doorj 

in   D^ventôr.       I|    is   évident    that    the  strips    end    free   if  not       I 

enclosed   by  a   frjume,    and   the  nails  at    the   Intersections  may  bel 

transformer   into  knobs   and   rosettes   of  métal.      Ruies   already     I 

L'.iven   ara  applicable    lo    the   frames,  I 

A  pecuiiar    lorni  of   lattlce-work  v/as   invented  by  Oriental   na-j 

|ilcni3,    first   used  by   tne  Chinese,    employing  bamboo  stems;    thesj 

|li.ttices   consist    cf  sepa'irate   round   members,    tenoned   togetner,   I 

I  Fig3.    97,    €'8,    and   form  knotty  swellings   at    their   joints,    that  I 

[  .itd    liie  ârti3tic    eiiect.      A  transformation   of    this    to  a   lattlcj 

i  coinposea   of    iL'it   strips,    also  a   favorite  with  Orientais,    givQsj 

I  TlG^'   *o   tne  inost   varlad    forms,    accrociing   to   the  mode  of   inter-j 

!  section  cf   tne  strips,    Flg.    99,    and   to   the  way  in  whlch  the       I 

knots    ol    the  bamboo  ^re   replaced  by  carvings   of  ail    forms,    as    I 

:  in   Arabian   and   Early    Itallan    lat t ice-work.  -  I 

\    ru: -ner  de/elopnient    ol    lat tice-work  was  made  by  the  Arabs    I 

l      ul  in      turaed    .r   carved  pi.eces   of  wood   instead  of  bamboo  I 

L^«    ems   or   ^rooaen  fitx^ps,    and  whlcn  were  connected  by  haies  and  J 


aiAP.    4.      WOODEN  WALLS.  :*:'.'         ''  '  .    JE.  A.    3C.       - 

Uenoaa,    t'ig.    100.       (Spécimens  of   thèse  very  &i-aceiul    iattlcea; 
:nay  be   foand  In  Eber' s  Egypt.    Oftôn  now  termes  apindle-work       1 
ii.ud  conslderably  used  in  best    inte'rior   finish  of  raost   expensiV| 
houses    m    &he  U.  S,    screens,    atc.  ,  '  though   qai te   ejtpensive). 
Web,    embroldery  and  mûsaic   aysteias^  may  b>  used  as    bases    for 
latoires   of    tais   kind,    which  may  alap  bé  produced   froni  wire 
gauae  witn   Interwoven   turned   fora»,      A  great   ma»ny  Arabian   lat-'« 
tlcea  are  based  on  a  combinat  ion  of  chain  with   lattlce  and  o th. 
her  Systems;    it    Is   Impossible  to  exhauct   thls  sjpde  of  construo*| 
bing  lattice-vfork,    wlth  Its   endless   posslbl  llties,    but    the        | 
poras  niajf;  ail  lÊÊ  referred  to  a  few  almple  prlnclples.  J 

i^,  Wew  coa^laatlffina  of  lattice-work  can  Se  made  by  maklng  its  | 
WpInQlj^aJ  Hues  a  net-vrork  of  wood-work,  the  interj^paces  ^i^®^^ 
^0lag^j|i^  of  ,wire,   wrought   iron,   or^^ 

p#eO'Pi|||i^9,in:  «e»^     metaU  •••  f[M 

W-^'^^hi^^^^a  01   iéittice-work  artf  partlcu^arly  for  llghjD     «nci<^^ 
pittrOi^^;^|l^|'tltipns,    or  to  serve, si#   supports,    îlke   lâtlft|Nft|^f4# 
p:ersf  Jl||î«R»i0o  excellent   for  grade^n  pavillons  and  énMQs^kii^B 
Ipouitry  ya^Sisy'  3^^<i  slmllar  purposes.       '  ^     ^ 

I  Chapter  g.      Half -Timbered  Work.  | 

I     This   is  aaïïiode  of   constructing  vyalls,    whose   fonn  woulcj,  olassj 
lit   with  panel -work,    yet    from  its  nature,    it  belongs   to  wood 
Iconstruction  pçoper,    since   its  différent   éléments   play  art  en- 
Itirely  différant  part    In  construction.      Thèse  éléments  are  as 
Ifollows,    Figs,    iOl,    102;    on  a  sill   a  as   a  base  are  set   posts  c 
Iconnected  by  a  plate  b.      Thls    f rame -work  would  not   be  of   stab- 
lle    form  ui^l ess   the   timbers   a  and   b  are  stiXfened   by  struts   or    1 
feraces  d;    the  girts   e  stiiien   tnis   bracing  and  divide   the  hall  1 
Itlmbered  work    into  smaller  panels.       It    is  nov/  customary  to  I 

Inake  this   worK  as    regular   in    lorm  as   possible,    using  only  1 

Istraight  timbers,  taeroby  sacrificlng  the  advantage  of  varletyl 
lin  eflect,  and  obtaining  scarceiy  any  ir.iprovement  by  more  per- 1 
Ifect  and  s t ronger  cens truct  ion,~  which  remains  neariy  equal  to  1 
Itimber-work  regularly  arranged  as  in  Fig.  101,  or  irregulariy  1 
las    in  Fi  g.     lOii.  j 

I     The  motives    for    the    estiaetic    treatment   of  haï  f -t  imbered  workl 
lare  deriyed    from  the    iorm  and   arrangement    ol    the  timbers;     frcml 
■the  mode   of   tneir   intersection,    and    from,  the  mode  of    filiing      1 
Ithe   interspaces.      The  timbers   may  be  arranged   In  various   waj's, 
tnd  a  différence  shculd   be  made  by  using   regular  or    irregular 
■panels,    braees   and   girts,    according   to  wnetuer   the  purpcsw  be 
Kiore  structural    or  décorative.      Pugin  gives  Fig.    103  as    Icund 
■In   houaes  at    Bculougne.      An  alternat  ion  of  différant    arrange-    1 
■nents   of   panels  will   always   hâve   a  more  pieaslng  appearance,       1 
■tnan   if  ail   ara   treated    in   exact! y  tne  smae  way.      The  moot  1 
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curyea    t  iniDer:,    m   vvooa 
ea    lOTrïiS^    ni^^y    I;*^  7ui"y   an - 
iant;    they  iiave  v/ron^ly  bcun  diecara'^c*    in   oar   era.       l^ne  v/ood- 
>n   architecture  cl    tue  Tyr-ji,    Upper  Bavaria  and\Swi tzci^land 
|favored    thia   nieans    of  cbtai^iing   pieaeing    iorrus    in  wood-work. 
lew  examples   are  n^re  aiicd    Irc-ra  ucuses   of  Ilessian  peaaanîs, 
Ig.    104. 
If   faces  of   the  timbers   are   to   be  decorated,    as   struts   ara 
Isubject    to  compression,    they  are   to  be  ornamented  by   Incised 
[or  pairîted   longitudinal   strlpes,    iike  colunins,    and   thelr  orna- 

Lônts  may   end   in  volutes;    but    ties   are   in   tension  and  are   to 
[bô  characterized  bj^  band-like  patterns.      The   intersections   of 
tinsbers   can   be  decorated  as   doscrlbed   for   panel -work,    as   usual 
in  mediaeval  and  Swiss   wooden   architecture,    l'ig,     104,    rignt. 
[The   interspaces   of  hal  f -^iinbered  work  are   eitaer   fi  lied  with  a 
[oovering  of  boards,    whica    is   niost    p leasing    if  placed  on   tha 
inside   of    the  v/all,    or   by   unplastarod  brick-.vork,     for  .vnica  a 
puraly  décorative  bonc    Is    especiaj ly  appropriate,    or   lastly, 
with  plastered  masonry(    cr  plaeteiîed   on    lat:iing    in  mod-cîrn   work 
This    plasterlng  may   then    je   decorated    ir.   any   oî    the   ways   rnênt- 
icned"  in   the  cnapter  on  Flasterir.g,    such  as   by   incised  sketch- 
es,    sgraffito,    omaments    in   relief  or   painting.      Work  ci    spé- 
cial   élégance  has    interspaces    fllled  witn   tlleG    or   terracotta. 
In  addition   to  a  considération  cf ■ the  construction  of  walls, 
v/'e  nave   yet    to  mention  covering    ihe  v/al  Is    v/ita  sîates,    shing» 
les,    t*iles,    etc.       The  mosaio   syste:.   1.3    the   bas! s   of   ail    thèse 
modes    of   ccvering   vvaiîs   and  varitas    ractives   may   be   uerived    l,r 
from  the    linear   division   of   surface,    Into   £ir.:i]r.r    ela-ientsFlO^ 
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The    idéal    cf   ancleni    arcsi  i  tc:;c  vUi  e   wis    tae  coacH'  xçiion   of 
ceillngs   wita  boa^ns    and   sKbs    cf   sto-.e,    and   tlil:^    has    icat    near 
iy   ail    practical    value    îcr    cm^ 
ical    one.       Froni  .i   stand^^-i.. 
vv  1 1  a  t-    3  u  bc-  e  r  V  e  c    a  ma  t  e  r  i  a  1    : 
t  or  ical    r-errnni  ^:cence,    we 
i  n  p-,   as  i  d  a ,     g  i  n  c  e   vve   car.   c. 
cheap I  y   h  y  /auUs    or    ircn 

int  oi  rie^-f^     ,7;>ei'd  we    ■: 

U  i\'\':    cr  ]  y  i  L  u'r:,K>r  .  r  v 

ti-^e 


t:;:'5j  tncugn  ret:„i.aa^  a  symboî 
:j  i  r  '.'  i  y  r:ia  t  e  =  i  a  I ,  r  ec  c  ;^:i  i  2 1  n  g  on  î  y 
î  r  L  p ,  !  n  ::  ''  *  f  ev  er  y  n  i  3  - 
:-:  :ie  -  be  .n  e-ii  i 


P  O  i  r. 


rria'ont    one    lor   al 


C  ^  1  .  :i  er  î  arr^^v 
■  ;..  m  t:.c  c  ~!G  i  rtt  : 
:  ^;-  '  r  :ct  i'  r  B 
:■  r  ^  e  c  i  ■  y 

r  •  ,:  ■  L I    7  1 
,  i  M     :  i    ,: 


i,  j.  "-^ 


.;C  re , 


r,   T 


.î     fror, 

t' î  n     :  î  : 


-^  l 


A  4 


erences    cl    race    ini    km 


ni 

t; 


(-1  f--  •■    _-  ;>  -1 

•V(.a t    '■\'i j'    a 


a    :)<--pi 

di  f  X-l 


ir. 


CHAP.    6.    NCHrYÂULTED  STQNÉ  CEILINGS.  E.  A.    37. 

its  mode  of  thought,  ^t  has  retalned  reradmbrances  of  modes  en 
llfe  lylng  far  behlndT^-^^is,  empîoying  liion  on  spécial  occasions, 
as  in  înemorial  cérémonies  or  monuments.  Objecta  become  purel3 
symbollcal  when  their  original  purpose  no  longer  exlsts,  as  in 
the  case  of  the  hanimer  and  trowel  In  laying  cottner  stones,  a 
chip  use4  as  a  table  ornament  or  gl  ft  of  honor;  that  uses  be-' 
corne  symbolical,  like  production  of  fire  by  rubblng  together 
places  of  hard  and  soft  wood^  in  ttie  cérémonies  of  races  that. 
hâve   long  used   flint,    steel   and  tlnder.  ^  a 

We  therefore  are  stlll   right   in  using  stbne  celllngs    for  i^âj 
eal   purposeSf    even   if  the  end  could  be  more  economlcally  attM 
ned  by  other  means,    and  tàe  spac©  could  be  vaulted,    partlcuï^ 
ly  in  case  of   tomba,   mausoleums,    churches,    and  art-mu0oums|     J 
such  a  use  df  stone  beams   Is  only  possible  when  permit ted  by\^ 
the  narrovmess  of   the  apartment.      But  a  second  princlple  nattsN 
rail  y  foUowfl;    that   stone-beam  celllngs  must  not   be  imltated 
In  vfood  or  any  other  înaterial,    vyrnen  the  ù^e  of  stone  becomes 
impossible   for  statical  or   economlcal   raisons.      A  false  symboJ 
lism,    like  that    introduced  by  tne  Neo-Grecians  and  nêver  einp- 
loyed  by  a  people  artlstlcally  sound,    ccnslsts   in  the  external^ 
imitation  of  a   thing,    but   a  true  symbol  Ismcaan  only  resuit 
irom  tne  repeated  use  of  simllar  mears  under  siîTilÎ3;,r  material 
conditions.      If  we  can  use  granité,    its   résistance   to   f.racturd 
belng  greater  than   that   of  marble,    wlàer  rooms  may  be  covered 
by  stone  celllngs   than   those   found   in   classlc  monuments;    if  we 
place   llght   plates   oî  g  las  s   or  métal   on    thèse  beams   instead  oi 
heavy  stone  slabs,    we  can  cover  stlll    .vider  spans.      If  a  ceiîJ 
ing  be  constructed  with  wooden  beams  or  iron   glrders,    the  Int-j 
erspaces  would  not   be   filled  wtth  marble  slabs.      Scarcely  anyï 
course  can   thiin.be  taken   that  does   not    lead   us  to  the  forms  oi 
stone  celllngs  employ^ed   by  tne  ancicjnts. 

The  motive  used   in  tne  construction  of  stone  cetjihgs  may  be 
derlved   from  the  problem  itsell.       Il    the  space  betteen  two 
stone  beams  or  walls    ts    to  be  coverad,    the  method   first   sugges 
ted   is   to  cover   it  with  a  cingle   store,    Flg.     106.      To  shed 
raln  water,    its   top   is    Incîined   towards    two  or   fout,  s  ides,    and 
as    It    is    less    easily  broker.  m\er\   its  weight   is    lessened,'  Its 
under  sucface  may  be  holiowed   eut.      The   lari€?ct   celllng   stone 
ever   yet    used    is    that   cf   the   Tomb   cl    Theodorlc   at   Ràvenna, 
jWhlch  has   the   form  of  a   low  dôme  abcut   32.  8   ft.    dlameter. 

If   the  span  be  too  great   to  be  covered  by  a  single   stone, 
whetner   the  supports   are  v^alla   or  rtcne  beams,    it    is   slmplest 
to  place  several  .stones   stde   by  sîde,    Fig,  107. 
use  of   thls   simple  structural    prlnci^ie    Is    In 
Loyang   in  China  with  300  spann,    e.uh   r.bcut    46 
[beams   of  black  marble  reach    from  eac^   pler    to 
I     The  problem  may  be _^_ 


The   grandes t 
the  Bridge  of 


ft. 
tne 


cil 

ne 


•"  •.      D.      :,  >i.  V    :,.'"■     "^"^:^    '^i^rNG^..     ■.  R./.    j'-, 

The      roole-    .•;;.?.v   je  se.. -eu    i        ...•v:..er   v/ay",     t^cordini    to   ^nietl 
dr    V.e    ^but-.on*  3   are  stable  or   not.       li    they   ara^    the  jît^^I^g' 
îî-ir  ^e  v/culd   be    to   palce    iwo    3tor.es   a£  -  Inst    each  other,    or  to 
»^ra^B^  the^^^   ctones    in  arcaed    form,    îig.  lOC,    wltn  ine  con-il- 
'vlon   tnat    the    p,Iot\qb    r.iiall    net    slip  en    the   abutments.      Thece 
and  simllar  constructions   of   ceilinjs?,    employed   by  Cgyptlans, 
Etruscans,    and  Assyrians  may  be   termed   pre-cîasî?i  cal.      To   tni 
is   allidd    the  wldely   employed  prlnclple  of   corbelllng  out ^    u 
uced   in  structures  whose  supports ' cannot   reclst   a   thrust. 
Beans   of  stone  are   laid   to  project    Inward   beyond   each  other    li 
an   Inverted   pyraraidal    form,    reducing   the  span  untll    the  open- 
Ing  at    top  can  be  spanned   by  a  single  stone,    Fig.  109.      Tnls 
prlnclple  was   always   restricted  to  ail   celltngs  of  stone, 
where  an    Increased   height    la   not   obj ectlonable;    i ts   highest 
development   fn   the  stone  broach  spires  of  the  Romanesque  and 
Gothlc  styles,    (also   In   Indlan  architecture) 


The  slmplest    lorm  of  corbelllng,  is  produced  by  a  single  pro. 
jectlng   course  on  whlch  is    laid  a  coverlng  slab,    Flg.  110;    In 
wider  spans   or    for   gr<:iater   helght    of  celllng,    several   cour^ses. 
are  necessary,    project  Ing  more   in   tne    flrst    and   less    tn   the 
second  case.      Corbels   may  be    formed   In  a   great  varèety  of  way^j 
either   by  part  lai  1  y  or  whclly  be^z-elllng   tnem,    Fig.  110,    or  may 
be  treated  as   supports   v/lih  convex  profile   forms   occupylng  moi 
more  space,    or  with   transit  tonal    concave  ones,    or  décorât ed  b; 
cymatiums   and    rounds,    Flg. 111.       Différent    nations    employed 
an    tnece  corbelled   celllngs   simple  be^/elled  corbellings,    one 
or    tne  Other   profile   form,    or  a  combinat  ion  of  members.      Accop| 
dlng   to    txhe  purpose  and   problem,    thèse  stm.ple  décorative   expe-, 
dients  may  be  used  nov/,    provlded   that   ail    the    forrpjB   are   gêner- 
ai I  y   acceptable,    and    resuit    frcm  the   problem  itself,    none  m.ere 
ly  belongina   to  any  spécial    style.       It    is    foollsh   to   rej  ect 
them  mère  i  y  because  -And   particupal    arcnl  tecturaî   style   flrst 
employed  or   extensively   used    taem. 

Corbelfî    as   separate  supports,    Flg.  112,    employed  as   modul- 
ions  of   ccrnlces    in   classlc  archlt eeture,    or    in    tlie  Mlddle  A- 
ges  ac    supports    for   trie  mo.?t    /drious    purposes,    are  merely   the 
smae  mode   cf   cens  truct  ing  cellings    In   another    form;     for   if   tne' 
|ceillng    Itsèif   but    sllghtîy   predom.lnates    In  ccmparlson  with 
Its   support,    the  prircipîe   remains    the  oame. 

From  the  need    cf    lessenlng   the  height   of  stone-beam  cellin,-'.s 
|constructed  by  corbellin?,    the   classlc   coffered   cet  1 ing   takes 
Its    rlse.       The  architrave    is   the  principal    support   of   the  ceil 


ing   and   ex tends    aîons    tne   walîs  and  above   the  columns, 


u 


ny 


consisting  of    two  deep   beam^    placed   side  by  .^Ide.       The   outer 
jbeams   abutting   ag?.inst    each   other   at    the  angles,    whlle   the   in- 
er   beams   are  mltred   top.etner,    Fl,^.  113.      The  stone   beams    form 
la    p:  r  5 
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be        -ère;    lv  an  y  <^i'    ''^      «inod?   prevlouo!  ^   -nen:      ':ec. 
..e  c'      3ir    ccîfdred     -eilir.^^,    Flg.  lU.    dl'/ldes    i.'^r.e    .    rgo   o,>- 
r^r.in        Int  j   smaller   ones   by  a  séries   of  bej.r..p   AA,    and    i;  to   a 
ser      :    sei  '  es   cl    stlll    sTLillar  panels   by  a  second   séries   of 
ctUI    thii.ner  be;:;,ms   BB,     ihen    coverin^    the    Ihterspaces   by  a  nun 
b©"  of  slabs  of   stone  hcllowed-out   In   fom  of  ccffers   %o  redic 
t   -^ir  welght.      The  beams  A  and  B   together  iiave  a.  certain  helgl 
r    rrespondlng    to  that   of   the   gelson  or  projectîng  part   of  the 
*'-rnice,    Figs.114,    115,    and  it    Is   so  arrangad   tnat    thls   Is  sup 
,.orted  by  B  ahd  aîso   resta   on   the  architrave,    either  by  means 

f   the   trlglyphs,    as    In  the  Dorlc,    the   Interspaces  between 
thece  belng   fllled  by  métopes,    or  on  the  stone  beam  of  the 
irleze,    as    in   lonic  and  Corinthian.      In   lonic,    the   interspaces 
jetween  the  bearns   are  sotnetlmes  niaterlally   lessened  by  corbel- 
ling  out    the   bearas  A  and  B,    a   third  séries   of  bearns   C  being 
£c;uatlnaes    inserted,    upon  v/hlch  are   laid   the  colfers. 

Wlth  our  knowledge  of  anclent   architecture,    we  cannot  assert. 
* àe   ceiîlng  ol   stone  slabs   to  hâve  been  developed   to   its    full 
:îxtent.      Possible  solutions   of   the  problem  were  not   used   in 
ciassic  stylés,    or  hâve  not    remained   to   us.       It    is    first    to  be 
ccnsidered   that    larger   interspaces   betvveen  stone  beams  niay  be 
coyered  vvi  th  stone  slabs    laid    agaist    each  otner    instead   of 
coffers,    Fig.  117;    the  slight    thrust    exerted   by   thèse   nay  be 
neadrali 3ttd  by  métal    anchors.      Further,    the  practice  of  corb- 
elling  may  be  employed   in  a  more  extended  way  than   in  the, c las 
sic  styles;    final  1  y,    it    is   unnecessary  tb  make  coffers  square, 
but    they  may  as  vrell    be  hexagonal    or  octagonal,    mien  stones   of 
GUi table    lorm  are  placed   to  support    them,    Fig.  11  G. 

If   the   principle   be  ccnslstently  carried  out,    that    tne 'con- 
struction  shculd  supply  t.^^e    leading  ideas    for   tlie  architectur- 
al   treatment,    caeslc  beam-constructlon  may   be  used   now,    the 
lonic    iTleze  as   vrelî    as    Dorlc    trlglyphs   and   métopes;    but    for 
the   same   reason,    one   shcuid  not    regard   the   trlglyphs   as   purely 
décorative   expédients,    as   did  Roman  and   Renaissance  masters, 
and    retaln    then  '^hùn    tne    irieze    is   conposed   of   continuous 
bîocks.      TrigU/'phe    are  and    remain  supports,    though  perhaps    cri 
^.Inally  used   In   anooher  sensé;    métopes  are  panels,    and  neitaer 
iias^  anyï  jtigt.1  f  icat  ion    icr    its    existence,    if    it  supports   nctn- 
in^;   or    fi  lis   ne   interspace. 

To  déclare  tho   architrave   unnecessary,    ^-yhen    it   does   not    cpan 
lnterv?.ls   bef/een   coluninc   or   plers   but    rests   on   continuous 
.vallr.ç    like  mes  t    Gothiciôts   and  Rigcrists    for   false   eethetlc 
'  i  av/'s  ^     is    no    leos    a  ^.^Ist-ake   and    ccaii   only   resuit    from  the   f^r- 
ror.eo'j,T    idea,    that    tne    .rail    ic   merely   to   be   considered   a.^   a 
.^pace -aac  losln;:^  member,    and   not    a   support  ing   one  aS'welK 
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erly   nave   triglyphs    than    the   free-spanning   arcàit-r-ve 
centre  should   be  as    Ilghtly    loaded   ao    pccsiole,    ani    tiie    latter 
should  "be  so  constructed  aG    to    lessen    the  weight,    as    In  Fi  g. 
119,    from  Temple  of  Jupltor  Stator   at   Rome.      That    classic  sty 
les   eraployed  the  prlnctple  of  corbelllng   in  constructlng   the 
rlcher   forms   of   celllngs    is  proved  by   tiie  beautiful   Tomb   at 
Mylassa.      The  motive  of   this   ceillng,    Figs.     l^iO,    121,    exhlbits 
a   rich  alternat  Ion  of  différent    forms   of  stone  beams  and   cofre 

ït  we  now  consider   tne  esthetic   treatment  ol  ail    thèse  con- 
structions,   we  shall   scareely  attain  àny  resuit   other   tnan   the 
classic,    accepted  by  the  Renaissance;    beams  are  always'bearers 
and  ccnnect   supports  v^ith  each  other  and  the  wall.      To   increas 
their  résistance  to    transverse  strain,    their  depth  should   ex- 
ceed  tnelr  width.       Their    lower  surfaces    are  appropriately  déco 
rated  by  band-llke  patterns   and    imitations  of   twisted  ropes, 
expressing  connection;    support ing  moulded  members   are  proper 
for  tneir  upper    edges,    which   in   the   classic  method  are  deeora- 
ted  by   îeaf-mouldings   and  beaded   astragals.    ^  Their  mouldin^js 
wilî    hâve  varlous    profiles,    according   to    the* materials   and   tne 
mode   of    llghting,    the    llgut   almoct    whclly  coPÀlng    from  below   In 
case  of   cellings,    through  windov/s    and  as    refèections    from  the 
fîocr,    when    the   coffers   are  not   of   glass. 

The   followîng  distinctions    in   regard    to   the    forms  of   celling 
are  to  be   eonsidered.       If   the  moulding  and   the  beam  are  a  sin- 
gle  pièce,    nuch  material   must    be  eut    from  the  rough  block.       In 
constructing   ceilings   on   a   large  scale,    it    is    then   préférable 
to   insert    the  mouldings    in    the   beams   as  séparât e  pièces  as    at 
a,  -Fige  122.       If    the  princlple  of   corbelllng   is    to  be\;.ut  i  1  ized 
as   mucn  as   possible,    v/e  should    1  et    the  mouldings   prédominât  e 
as   at   b,    Fig.     122,    subordinat  ing   the   vert  l  cal'  sur  face;    accord- 
ing    to   the  proposed   end,    the  profile  wi  H   be  varied,    eitner  âa 
taking   the  energetic   convex   or  the   softer   transition   concave 
form    in    lighter   constructions.       If   the    gtone  beams  are  ail 
properly.  anehored   together,    or    their    ends   are  bui It    into    Icad- 
ed   T^.sonry,    wn'^    the   architrave  should   net    be   tco  heaviîy   Icai 
ed ,    and   '.Then    the  span    is   smalî    and  deep   architraves   of  stone 
are  not  used,    a  strong   projection  cf   tne  corbelllng   is   permis- 
sible;    it    is    then   best    to  mould    the   entlre  surface  of    the  cor- 
belled-out   beams,    slnce   tiielr   centres   of   grayrityare   tnen   set, 


ci. 


Fig.  123,    v/hi  le  wl  th 


lurtner   back   from  their    faces,    as  at 

the   arrangement  b,    the   projectto'-i  of   tne   overnanging  portion 

cf    the   beam 
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or  tr.e  beo-ni  makes  it  possible  for  it  to  tlp  over.  If  the  beaci 
a,  Fi  g.  1S4,  is  so  long  p.s  to  hâve  a  f  irm  suppori  at  each  end, 
i  5.  may  be  corbell^d  cat  considerabl  y;  but  the  intarniediate 
beams  b,  inat  coîupîetîi  tne  iramô-work,  muet  tnen  eltaer  be  cor 
belled  eut  bat  llttle  by  tne  ends  of  the  beains  a  a  by  Incllned 
jointe.  The  norizontal  îovsrer  surfaces  of  thèse  beams  may  lik« 
ffise  be  ornamented  by  iiand-llke  pat  terne. 

In  raedfcaeval   stone-beam.coil  ings,    the  angles   of   the  beams 
are  gênerai  1  y  mou Ided  by  co^es   and   rounds,    Flg.  I5i5;    scarcely 
any  objection  cah  be  made   to   thls,    yet   ail    aproxl mat  ions   tow 
ard  mediaôval    fortns  should  be  a^olded,    tne  more   the  work   is   oe 
removed  from  construction  of  churches,    thèse   forma  becoming 
permlssibl©  in  the  degree  ihe  work  approaches   that   purpose.     A 
Renaisaance  that  will  satlsfy  ail  modem  re qui  relents,   may  ve- 
ry  properly  approximate  more  or  lésa   close! y  to  any  aiyle-tne- 
dency,    accordlng  to   Its  needs,    witaout    loslng  its   internai   nn- 
Ity  so   long  as    it  adhères   to  a  prlnciple  gênerai ly  applicable; 
but   this.  principle   is   that  nothing  extraneous  may  be   iniiiated, 
the  form-treatraent   beine  developed   ft*om  the  problôm  itself, 
with  which   is  always  connected  the^?  purpose  and   the  raaterial, 
the  construction,    the  external    requirements  of   11 f e,    and   the 
local   conditions. 

The  vertical  slde  surfaces  of  the  stone  beaa^  are  not  usual- 
ly  decorated,  yet*  they  mlght  be  ornamented  by  a  fret,  the  Gra- 
clan  band-ornaraent,    or  by  a  band   of  palD  ornaments. 

The  coffers   tneraseT/es  were  s tone  slabs  hollo«ed-out    for 
gréa ter   lightness,    ana  were    treated   in  classlc  styles  as    if   , 
transparent,    or  as    if  one  saw  the  starry  sky  through  them,    and 
were  then  ornamented  by  gold  stars  on  a  ground  of  blue  or  rèd. 
At   a   later   er^.,    thèse  stars  were  changei    into   relief  rosettes. 

Thèse  décorative   expédients    for  treatlng  s  tone  celHngs  hâve 
a  claim  to  be  again  employed,    as  both  pleasing  and   charac taris 
tic,    as  well   as  vénérable  motives   of    form,    consecrated  by   tra- 
dition.      If   it   be  deslred    to  close   the   interspaces  by  severaî    " 
slabs    jolned   togetner^    raiiter   than  by  coffers,    Fig.    1^6,    tnese  ■ 
should  be  made   lighter  b;,.    being  hol  lov^ed-out ,    tue   joints   being 
ccncaaied  by  rounds   or   bôaied  astiragais,    and    tne  whole  boing 
finished  by  a  decorated   keystone.      The  coffer  nilght   also  be 
wrought    jTroni  a   thick  block   instead  of  a   thin  plate,    hollowed-" 
out    and   the  surplus  stone  en   its   exterior  being   reracved,    then:- 
decorated   by  a  suspend ed    iiower,    Fig.    127. 


Chapter  7.      Wooden-Beam  Cei  1  ings.   a 
Thesô  are  either  simple  wooden  ceilings,    Including  ceillngs-- 
of  boards,    or   tney  are  panel  led   ceilings.      In   both  cases,    tne' 
côiliQg  may  be  hori;3ontal,    or  compbsed  cl  horizontal    and    în-/ 

clined   planes 
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cl  Inôd  pianos^    o^r   il  may  be  curvdd. 

1.      The  Simple  Wooden-Beara  Cet  Un  g. 

The  slmplest    lorm  ol   tais    Is   that   compos<3d  of  a  sérias  of 
bearas   upon  which   Is   nalled  a   floorlng  of  boards,    Flg.    1^8; 
If   the   floor  be  ased   or   loaded,    tn©  beams  must  be  sufftclently 
strong  and  close   to  support    the   load.      If   the  span  be  toc  greâ 
fODUibeams   to  dothis  wltnout   bending,    they  are  support ed  by  glr 
ders  at    thelr   centres,    or  by  several   at  suiiable  di  tances,    Flg 
129.      Thèse  girders  may  in   turn  be  d«PM?0BAed  by  trussed  beams 
and  vertical   posta,    Flg,    130  shovrlng  soveral    foras   of  trussed 
bearos,    used   in  medlaeval   celllngs    In  Tublngen  and  vlclnlty, 
Plgs.    131,132  and   133  are  other   examples  of  slmllar  modes  of 
support ing  bearas  by  cap  pièces,    from  Town  Halls   of  Frelberg, 
Meissen,    and   the  Germanie  Mu«euni&<anat  Mureniberg.      Tiiese  cell- 
lngs may  be  constructed  vrith  intermedlate  bearas,  /Flg.^  134,    ànd 
the  main  beams  may  be  doubled  or  trebied,    inslead  of  belng  su^ 
.ported  by  girders   to  support  the   load,   and   to  pravent  the 
board    floors    from  belng  visible  beneath,    the   interspaces  may 
be   fllled  vrlth  séparât e  panels  of  boards. 

It   is  now  easy  to  dodue  e  from  the  construction   the  motive 
that    supplies    tne  décoration.      First   conslder  the  beams;    tnelr 
supports,    lower  and  slde  surfaces,    tnen  thei r  connection  with 
girders,    cap-pleces,    trussed  beams,    the   intermedlate  beams   and 
doubled  and    trebied  beams,    aiso   the  board  panels,    their  joints 
and   enclos ing  mouldings,    and  grooved-ln  panels. 

If   the  ceiilngs  are  not   supported  but   are  suspended   from  the 
roof  construction,    the  suspension  members   and   rods,    the  trus- 
slng  of   the  beams  wlth   Iron   work  are  ail    to  be  raentioned. 
From  the  motive  of   the  suspended  celilng  may  be  derived  pecuî- 
lar    forms,     like   those   that   were    favorites  durlng   the  Hlddle  A- 
ges,    taklng    the    form  of  vaults   though  built  of  wood.       là  ail 
wooden   construction,    the  supports   of  ends   of   beams  are  very 
Important,     for   if   the  ends  of   the  beams  decay,    the  ceilg    falle 

Thèse   end   supports   ^/ary  acccrding   to   the   purpose  of   the  v/ork 
and   its    arrangeiïieiYt;    eitner   the  endfi    form  corbeliings    in  "^o^d 
and   hal  f  ^iflmbered  v/aîls    that    support    tae  upper   storles,    Flg. 
13tj  a, -thelr   ands   are   flush  wlth    tae   external    feurfaoe,    Flg. 
135  b,    they  rest   on   the  wall    plate    llke  beams   of  a  wooden   roof 
Flg.     136   c,    their    ends   are  bulît    into    the  v/all,    Flg.     135  d,    or 
tenoned    into  a   vfalî    beam  accordlng   to  a  French  method,    Fig. 
I3b   e;     laid  on   a  brick  corbelled   ccmice,    Fig.     135   f;    a  wall 
plate   Is    inserted  bôt-.yeen   the   beams   and   the  comice,    Flg.     135 
g;    corbôls   are   used    Instead   oï  a   comice,    Fig.     135  h,    wlth 
posta   placed   between    the  ccrbels  and  wall    plate,    wlth  or  wltn- 
out  brackets,    or   flnally,    the  wall    plate   rests   on  a  projection 

When    tne   end-support    of  tht*  beamo    foriris  an   offset,    so   that 
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an    interspac©   dxiats   between   ihe^  euppt.x^t   and   tn<s  board    iloor, 
tais   may  bei  il  I^kI  by  a   /ertieal    bcard   or  cnc   inclinad    icr.vaald 
jtig.  iJ5    ij    this   board  may  be  deccraifed    cy  perloiations  and   ihe 
•jointa    betwdan    1 1   and    the  board    iîoor  conceai^sd   by  inci;Idtiijf.s. 
Tiie   vvail    piatf^s  nsay  be  mould^a,    d<^ccralei   by    longiludinaî    s^ri^ 
pes   or    iôii   snoclhc 

Tne  mosi    ple:^stng    iormr;   ol   end-i^upports   are  derived    i'rom  ihe 
motlvôs    f,    g  and   h,    wh'àn    ttie  cornices   ol'  stone  or  brick  are  of 
rlch   fûTins,    or  by  developing   the   corbels.    -  Very  rich  naodes   of 
constracting   tiaesa   supports  were  devis<rfd    in   î^he  Middlô  Aj^es 
and  iidnaisaance  in  numerous  massive  vrooden  côlllngs  of  Duich 
Ghurches,    Town  and  Castla  Halls,    eic, ;    the  principle   is   to   les 
sen   ihe  spans   of  the  beams  by  cap-pieces,      A  corbel   a  supports 
a  strut  bv  on  which  rest   two  cap-pi «ces  c  and  d,    that   support 
the  beam  e.  •  The  cap  c   is  supported  by  a  brace  i,    a  wall   baam 
by  braces  h  h,    and  serres   to  receiye   the  board   floor   laid  on 
the  beams.      The  corbels   are  formed   llke  classic   consoles,    or 
décorât ed  by  shields,    heads,    or   figure  sculptures;    the  cap-pie 
ces  may  be  characterized  In  very  varled  vrays,    being  both   fre» 
endlng  and  support Ing  members,    for  whlch  the  volute  curve  der- 
ived  from  tne  lonic  capital  supplies   a^^suitable  motive;    struts 
are  gênerai  ly  eut    from  croolced   timbers  and  are  curved   in  varl- 
ous  ways;    final  ly,    the  struts   and   beams  are  moulded  or  othea- 
wiae  décorât  ed;    massive  wooden  pins  with  carved   ends,    in  prop- 
er  placesj    increase  the  pleasing  appearance  of  such  ceilinga. 

An  exampie  of  a  beautifully  carved  cap-pi ece  is  glven  in  Fig 
137,    from  Burghausen.      The  inti^rspaces   betvreen  beams  e  and   f 
may  be  fiîled  with  perforated,    carved  or  smooth  boards. 

The   lovrep  surfaces  of   the  beams  are  approprlately  decorated 
by  band^-llke  patterns  of  carvlng   or  painting  and    the  sldes   by 
frets,    bands   of   palra  omaments,    etc.  ,    borrowed    from  stone  beam 
ceilings.      But    tne  nioct  suliab  le  .method   is    to  mould   the  angles 
I  and  surfaces  of   the   beams;    as    thèse  mouiaings   are  produced  by 
I  planes,    they  eîther   extend    the   entire    length  or  stop  against 
I  spécial    carved  ornaments   at    the  centre  and   ends.      A  fine   exam- 
I  pie  of    iow  rise,    irom  Zurich   is  Bhown    In  FI  g.     138.      Girders 
I  are   to   be   treated   like  beams.      For   trussed   bearae.    fcur  exam- 
I  pies   of  \7hich  are  glven    from  Tubingen,    the    form  of  an   elastic 
I  sprlng  may  ugually  be  reccmmendeds    as   seen  in  the  bow,    and   in 
I   the  aîlied    forrn  cf  the  lonic   capital,    because   îts   nature  and 
I   funetion   fully  corresponds    to   that   of   the  trussed   girdier, 
I       For   intermedlate  beams,    thèse   being    less   heavlly   loaf^ed   than 
I  îT.aln   bearrs,     they  should   express    the   character   of    thls  iloading. 
I  Whether  main  or    Intermedlate,    the  chlef    Idea  of    the  mdulded 
I  beam  Is    that    of    being  a  bundle  of  pièces,    bound   tcgether  and 
I    flrr.:îy   res Ict  ing   the  bendinp,  of   the   beam;    rounds,    ccves,     f i  I - 
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Jets    an  i    croovas,    as    weil    r^r    cbari'fers,    altarnate   with    c  .r  p   cth 
pr    in  rien  yariety.       In    tlAe    <va:    are  i^roduced    the  mciKinre   cf 
:dcuble   or    trebîe    Qd?.nR   by  ccnbininp    ihe  hall    se-  nicr.R   oi    ihe 
séparate  bea^-s    of    the  diiiert-nt    layerc,       Flgs.  loO   and    140  are 
.exanîplt'S    for   ceiîir. /'.g   a;  ù   bfcr\n'  çerUc-nf'    ircm  Ca?tle  Chine--; 
Figs.     14  i    f;nd    141   are    i'i  ■:.>-    c  r  tî   ra8t;e   oi  M'-nssen;     t  it-     H  3    is 
frorp.  Castie   8chn,ei  enburt     nc^r    [  rr--f.ic. an;    B'S;»     144    1  rorii  Klcclai 
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The   ru  les   already   gjiven   appiy  le  bcard   panels;     joints   n:ay  bc 
tong'aed   and   grco'/cd,    or   r<-jjbaici    and   beaded,    se   ihat   no   crack 
appearc   alter   shrinkage   oi    tha  boardP.      The   joints  may  alcc  be 
covered   by  strlps    fastened   by   cn«_edge   only,    that    tne   j^d^accnt 
bQg,rd  may  freely   expc.nd    and   eontrac  t. 

Inserted  panels  ehculd   te  enclcced   by  n^ouidings   and  may  be 
left    plaln,    carved  or  pericrated.      The  ei?tlQetic   eflect   of  sueh 
ceilings  may  be  materîaîiy  helghtened  by  parilal    palnting  and 
gllding,    and   il  necessary.    a   r^îeasing    elfect    can  be  had  by  us- 
ine whlte,    black,    yellcw  ochre  and    Indlan   red.      But   in  ceili- 
Inge    ^ith  moulded  bean\r>,    str^iiar  rr;emberc   r^uet   hâve    the  saniQ 
color,    gold   should  cnly  b-j  used    i'cr    line    Unes,    and    the  merab- 
ers   shculd    be  sharply  separaied  by  narrovr    fillets    and   i'^rcoves. 
etc.,    that    the  ccior;-:  rnay  btj   aced   on   spacea   modéra  tel  y   lighted 
The    further    tne  ceiling    1  ror.;  i^e  eye  and    tno    less   strcnf-iSf   th« 
rcorn   is    lighted,    ihe  brlghter   r.ust   be  tae  colcrc,    so  as    to 
glve   a  good    i-^eneral    ei'lect.       For    the   £;anie    roasonr.,    pain  tin:-: 
objects    in  brlgnt   and    gay   celons  inay  be  cenaured,    as    in    iurn- 
Iture  01    churchesj    vfhen    to  be  7ie.7ed    lror.ia  short    distance^    an 
error   in    taste   tnat    has    récent ly  become   quite   lashionable  \fita 
niany  architects.  * 

Différant   decoratJ.7e    forir«3    recuit    from  tne   construction   cf 
subpended   ceilings  ^    v/nere   tne    intt:jr3ôct  ions  ol    beams    requise 
spécial    considération.       If   suspension  nen-iljers    are   iron  rod^ 
vTitn  screvv   ends   and   nuts,    a  vrasiier  muet    be    inserted   betvféen 
tnw   nut   and   beam.       Tnis   was.ier   -ny-take    tae    lorniof  a    rica    Ir^ 
en   crnamentj    it  inay  be   repiaced   by  several    ircn  disks   placed 
î-n    fe-u.ch   otner,    or   by   su^penJod   chandel  iar  -  i  ike  o  marnent  s.       The 
la.-:    j.re   especiaîiy  appropriate  wi'-n  suspended    chandeliers. 

We  hâve   alrr;ady   stated    tiiat    irus.^ed   constructions  may  be  em- 
ployed    to   di-^ide    the   cetiing    in  vault-liKo   portions;    suspens- 
ion   rcà.^    tnen    and    in  drops    >:  r   r;- ■■p'.jnded   knobs,    and    tne  ceiling 
nia  j    '-'j  e   c  cmp os  e;^   o  i    g r  c  1  n ed  v  au  1 1  s   .v  i  t  h   r  i  os   and  a  rc hes ,    on 
vfiiicù   the   cC7erine:    cf   "..oar-s    is    ]:!]'?.ced,     their   apex  es    bcing   ^.i^- 
nanen^jù   by   car.^oj   wooac;n    bosses   at    intersections   of   ribs.       in 
Beî;';i.ir    ani  lioiland,    very    s;racefu.i    ceiJini'S    of    this    kind    werr^ 
;>u:lt    a-,  t  i  :     tn^i    'i^ri'^A^'\  y\--'^à„    as    in   îiarleni,    tig.     Î4c-,tne   cov-^r- 
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vaulted  constructions   bel rvg.  imitât ed,    though  treateçt  in  a  nM^n« 
ner   perfectly  adapted   to  wood  construction.  | 

Transferri-ig  thla  structaral  prlnciple  to  horizontal  roof  1 
trusses  leads  to  tunnel  vaulted  cellings,  Fig.  14C,  very  fre.l 
quent  ly  used  in  Dutch  buildings,  and  elther  covered  witja  bparci 
or,  as  natural  to  a  t>eaople  engaged  in  ahipbui Iding,  treated  1 
like  shlp-framed  ceillngs  in  forra  of  grolned  yaults;  il  ail  1 
tinibers  are  saitably  moulded^  and  po3ts,  struet  and  tne  iree- 1 
ending  ppstsj^^Ô  properiy  caryed,    thèse  cellings  ar-e  /ery  pleaj 

l^f^^tal   beams,    that   support   tne   ent Ire  cons truc -1 
'  'l^ted  by  Paint  ing,    and  vrere   gênerai  ly  utilizecij 
'brnx  a  platform,    so  that  jone  couid  walk  tne  "en J 
ie  church  on  the  cetllng.  I 

laiso  requlre  mention,  'wrhose   Interspaces  are      I 
aras  butby  burnt  tlles.      Thls  mode  of  con-    I 
^erto  only  used  for  stables,    is  évident  ly  capa- I 
ble  of  estl|^#|;lc  de /el opinent,    and  may  be  used   for  otaer  purpos-j 
es;    tnis   ië^lao   true  of  ceillngs   con^posed  of  wooden  beams  setl 
diagonally  |l|th  brick  arches   turned  betwai^n   thera.      Instead  of  | 
tiies,    plaifô   of  stone,    cernent,    slate,    glass,    etc.    might  be       1 
ased,accordîng   to  the  purpose  of   the   ceiling.      Board   cellings 
are  woôden-beam  ceillngs   covered  on   the  under  si  de  vyi  th  boards 
Tnelr  décorât  ion  consists    in   paintlng,    and   in   ccvering   their 
joints  wlth  moulded  battens,    or  division   Into  a    lev-/   large  pan-i 
el.3,    each  panel    belng  en  cl  os  ed  by  boards   parti  y  perforât  éd.        ] 
partly  carved,    as    in  a   church  at    Zug,    Swi  1 2«rland. 
2.      Pane  lied  Cellings. 

Many  of    the  vyooden-beani  ceillngs    iust   deccrlbed  might    also 
be   termed  panel led   cellings,    tnougn    true   panel ied   cellings 
were    Introduced   by   tne  ilehalssance,    and  began  as    imitations   of 
classic  coffered   cellings,    developlne    into    icria.s    quiie  différ- 
ent   frora  tnose  of   beam  celllnga.      They  are  composed  ol   Inter- 
sectlng  bôaras,    alî    those   of    large   cellings  belng   eitner  nalved 
together   at    the    intersections,    that   are  aise  strentghened   by     ' 
bolts   or   keys,    or   some  beams    extend    througn,    tne'otner  beams 
abuttlng   against    or   tenoned    into    tnem.       Slncô  '^ooden  boams   of 
great    lengjth  may  be  obtalned,     ine  ^'eb-system  may   be   used  as  a 
basls    1er  cofierad  cellings.       One   prod'iced  by  int arsect  icns   at 
30  deg,     is   glven  by  oeriio.      barge   cctlerei   ceillngs    app^ar 
s  ome'//ha:    mon  o  t  on  o  us  ;    iiena  i  s  s  an  c  e  mas  t  e  rs    s  ou  g  a  t    t  o  a  v  c  1  a    t  n  i  s 
by   replacing  a   grouy>   of  co  11  ers   by  a    larger   panel,     that    mlgnxt 
be   square,    cb!.  ong,    or   cross -shaped. 

New  motr/cis    le  a'   eeil  Injs    are   proiaced  by  dividlng    t;;e    Ij^rgur 
panel;:!    Into   ^j::JA^-r   oner:    by   9vy.i\i':ir   beams,    aîro    by   chan;;in;^ 
square    into   c■r»^a?:c^aî    panels   by   cuttins   cff  an^;b:i^:    and    thereb'" 
1  s  t  '"^  en  ,-i  t  a  an  1  :  ;  ,■:    t  :  ;  e   r*  o  r  ae  r  s .    or    Into   b  r  os  s  -  s  r.s.  "  )  -d    p.  ;.  n  e  1  r    "!:  " 
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eraall   beams   placed   at    rl'glrt   angles;     lastly,    by  produclng   ends 
6t   sraailer   beaiiis   beyond    Intersections   vrith   îarger  ones.      Comp- 
are  the  motives   repregented   in  Fig.     147. 

'  ^  A  further    imprcvenient    In    thls  mode   of   constracting   celllngs 
can  be  made   by  small   boams   set   diagonal  ly,    Flg.    14G,    by  ^tiÊ^ncn- 
Ing   the  ends   of   small    bearas    into   the    f  rames  of  séparât  e.  panels 
b,    and  by  the   introduction  of  circuîar   forms,    or  those  of  otn- 
er  cûï^/at ares.      Thèse  cailings  may  be    lurtner  decorated   by  us- 
Ing:  beams    tiiat   do   not    intersect,    but   are  mère  1  y   tenoà«d  loghlk 
er,    Fig,    149.      Wlth  thèse   expédients,    we   can  obtaLiïken'  in  lin- 
i"^e  varlet^  of  possible  arrangements   of   ceiliiags,    that  are  all> 
d<pri'/6d,  fP<Jnai.;sJ[iïiple  coffered  cellings. 

:,^Maf.y'of  th'êçé  eonstruetlo.ns  are  not  very.  atrong,    and   if   req« 
ire(jit^(^  account  of  thelr  pleasing  appearance,    a  séries   of"    , 
Ilims.  ii^fjtàld  above   the  celllng,    to  which- t^Vs  is    fastened  b^^^ 
^plts,     At  t*h^  points  .of  intersection  of   th©  cell  inrifc  it  4» j^jo'^V 
êé  boltea  tfb»  tho  bearœ,    the  bolts  being  và;JPious  ly  c^ecorat^'  ht' 
|2fipbS|.^osettes,    etc.      AH   divisions  of  ^urfa'ces  cop)fcfied  Sx-*j; 
.clus^^iei'y  pf  purved   forms  may  thus   be  employée!*  fof-  pan^iled 
Q^eivllngç.      Aff   in  beam  cellings,    larger  and  smal  ler  (beame   mas:  ,  • 
be  used.  |Ti  panel  ied  ceilings   also.  '  •   ' 

Motiv*-es   used   in  decorating  panel  led  ceilings   are  esoentially 
tî4<,e  thoô'61"  used    in  panel -work,    stona   and   wooden-beam  ceilings. 
3.^t    iVmûst.not   be    iorgotten    that    thèse,  like  ai  î    toher   SorvAB 
of  *cë:îiings ,    must    possess   a  disitàctive  ehaï*acte^^    correspond- 
.ing   to   the  material,    and    that   décorât  l'on   by  carviiig,    gilding, 
and   coloc   p^re   especially  appropriate.        .   -         ** 
i   Light.er   horizontal    latti ces  may   be  bolted  to^  béam-ceil  ings, 
their    interspaces   filied^ith  boards,    prddueing  boarded   or  bat 
tened   ceilings,    subj  ect    to    the   same    ruies  as    iat  tlc.e-vyo"rk,    .', 

È~  - 

Chapter   8.       Iron  Ceilings. 

Iron  ceilirigs   are  partly  used   for   safety  against    ft^fe,    pai*t 
'ly  because  that   witn    the  aid  of    this   material  fV th%  widect   room 
may%e  coyered  \Yith  greatest    economi  of  mater  lai   and   ces  t. 
Besides   iron,    oniy  stone   and   brick  are  used    for    fireprocf  ceil 
ings,    vvood  being  used   for   ihose  not    fireproof. 

lr<Jr.  ceilings  are  ucuaî  ly  c.onstructed  of  tTon  beams  ôr  gird- 
ers ,  supported  by  separate  l  ruas  es  for  vfi^  spans.  Glrders  of 
caet  and  *vrought  iron  require  simple  forais,  and  latti  ce  girdeir 
take  spécial  forms  with  thô  least  proprièty;  forias  of  uniform 
strength  are  approxlmately  used  for  iron  construction,  and  pli 
painttng  is  required  to  protect  the  iron  from  rugt,  also  matep 
lally   enhanclng   the  pleasing   effect^of   iron  constructloh. 

Ircn   ceilings   are  praferably   employed    for  buildings    intend ed 
only    for   ordlnary  purposes,    maklng  su^minimum  of  artistlc   tre-i 
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^.len i   ug ua  1  î y  bu f  1 1 c  1  en t  ^ f   the  gênera  1   arrangement   be  pi  «as  t ng| 
and    the  pleaslng    effect  lncreas©3  ^Ith   the  simpHcity  and 
clearnôss    of   the   construction.       In   Iron   ccnstruct lon^    the  yoI-I 
oraeG   or   rather    the  magnitudes  seen  by   tne  eye  are  small    In   pro| 
portion    to    tne  vrlde    rooms    cO'/erad;     the   external    :i>ppearance  of 
Iron   construction   dépends    îess   on  t^ne    forns   of  tne   Indiridual 
structural    éléments ,    than  on   tne  modes   of   thelr   connection  and| 
arrangement.       In  Iron   ceilings   not    too   lar   renaoyed   from  the 
eye,    the   Iron   beams    should    be  decorated   by  élevant   mouldintds 
or  perforated  ornaments    If  of  cast    Iron;    but   vrrought    iron   glr-| 
ders  belng  made- of  rolled  plates   riveted   togetner,    can  nave 
scarcely  auiy  form  other   than   tnat  absolutely  requlred  by  tnelr| 
purpose. 

If  tîie  Interspaces  betvreen  tne  beanu3  are  vaulted,  the  same 
rules  apply,  that  are  given  In  treatlng  of  Vaults;  If  flUed 
wlth  slabs  Of  stone  cr  wooden  boards,  thelr  panels  are  to  be 
treated  11  ke  t'hose  of  stone  or  wooden  ceUlngs»  If  glass  b? 
used  for  this  purpoee,  it  can  be  decorated  by  etching,  engra-| 
ving,    or   tVue   glass   stainlng  may  "be   emplcyed. 


Chapter  9.      Visible   Trussed   Roois   of   Iron  and  Wood. 
Thèse   are  ceilings   supported   by  a  conbined  and  mutualiy  st 
stralned  system  of   connected  menibers,    vvhich  ccnsist  oi  vertlc-| 
al    supports,     inclined  braces   and  struts,    horir.cn  tal    ties   and 
tle-rods,    v/ith  horizontal    tie-bt;arûs   Connecting   the   tv/o   end 
joints.       If    the  support  ing  raenibers   are  placed  above   the  ceil    -| 
ing,    this   "becOTnes   a  suspended  beam,    cor  fer,    or  pane  lied   ceil- 
ingj    and   principlas    given    fer    thcse   ceilings    becon:e  .appM  cabla| 
The  roof  ccyering   of  visicife    trussed  v/ocden   roois    is  net    sup- 
port ed   by  beanis,    but    by   ruitsrs,    and   thèse   may  directly   sup- 
port   the   roof,    or  puriines  r.-^y  be   Interpcsed  betv/een    the   rooi 
and    principal    raiters;    raftei^c   arc.  usualîy   straight,    rarely 
c  u  rv  ed  as    in   £a  r  o  c  c  c   s  p  i  r  es .      T  ne  s  up  p  c  r  t  i  n  g  3  ys  t  en;  c  f  a  s^r  - 
les    o  f    ra 1 1  ers    i  s    ter  med   à   t  rus  &   c  r    ro o  f - 1  r  us  s . 
1.      V/ooden  Trussed  Roof  a. 
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■-t  ^ 


ives    of    form  resuit    ironi 


'he  corerin::, 


s  I  a  t  e:: ,    wood ,    s  t  ravT,    ;r.e  t  :i  1  ,    e  te 


t  h  n  f- 


ideas    alreddy  given    fer,.,   tren  tnient    of    ceilings. 
rr.a  t  ^i  al  ,    s  t  on  e ,     t  i  1  &£  .    2, 1  as  / , 

is^M^ually    iafiten^-d    to  a   ùOil'-ts   ci    strips    of   v7O0( 
'^s^  î  1  y   b  e   d  e  c  or  i.  î  ed    1  i  K  t.   c  :  !  1  er   £  t  r  i  ^-s   or  band  s ,   ■  a  c  c  0  rd  f  n  f 
ijeir   nature   ard    jur;::>o;:e.     il 
î  i  k  e   p  3,;-.  a  l  n    in    i  n  :  e  r  s  p  j,  c  e  s . 
strai2.1t    cr    curvtJd. 
shfuj^d   nav;^   greater 
be 


r.a  y 


to 


*  '  -"^   G  ov  S  r  i  Ti  g    r  tiViV:.  i  ns    7  i  s  i  b  1  e , 
Ti-ità   support  ing    rafler-;:,    wa^tner 


shéu, 

?nôu 


l'ron  tneir    s::iall    résistance    to  bending, 
d  e  p  t  h   t  nan   a'  i  d  t  n   i  i  Ke  a  1  i    t  oh  er    be,i.TiS  . 


V*  (Ui 


I  ï    t  ne    ra  f  t  e  rs   c  up  pc  r  t  i  n  /;    :  lie 


c,  -  ,"1 

pat 


arilr.c^    .^re   cornposed    ot   cur/ed    ji<'ic.eB,    they 


uec 


L  ^■.  »■  7  L  i. 


ccriini^  to   circuniS  lances 


1  CHAP.    9.       VISIBLE  TRUtSo£D   liOOFù.  £.  f.     48, 

I    by  carvlng,    accordlng   to  ci rcums tances.      We  niay  employ  for   flJj 
t;  llng   intôrspacôs  betweon   constructiye  members,    perioritad  or   ' 
h  solid  panels   ot  ail    ktnds,    also  uslng  carving,  paint  tng,    and>^.^ 
I    glîdlng,    on  sui'table  prominent   parts   of   the  structure,    raeta!-^ 
I.  l.ic   ornaments,    etc,   '  •^^ 

j.'    Simple  and  clear  construction   is  always   the  most    important  | 
p;vthlng  in  ail   trussed   roofs   of   iron  or  wrood;    abrupt    transitions 
|!^xt  the  directions   of  différent    intersectlng  structural   parts 
!'•  iaay  be  sôftened  by  transit lonal   curves     in   rare  cas^s,    al»ost 
r'^tlrely   limlted  to  massive  roof  and  bridge  construction  .of 
I    JPolled  plates;    it    is  necessary  to  avotd  such   interventions, 
I    ©pposed  to  a  rigldieystera  of  massive  construction,    when  con- 
I    ftructlon   and  energy  of  eflect   do  not    require   for  esthetic  ijea 
r  sons  any  softening  or  vreakening.  ofOnly  in  case  of   rafters  of 
I    many  t russes  of  wlde  span,    intersectlng  at   oblique  angles,    is 
[     It   ofte'n  proper  to  lns,ert   large  transit! onal  curves,    that    lend 
r  a  >èld  sweep  to  auch  roof  constructions;    such  structures  are 
Lq\|tit>  justifiable   for  roofs  of  railway  stat  ions, .  h.alls,    etc. 
I  ^  ^      Iron  Trusséd  Roofs^  \     |i»  ' 

I    .  IPha  trfrathsent   «of   iron  trussed  roofs   is   simllai^^^n'principle.; 
I  to  t^se  constructed  of  wood,    the  différence   in   the   tyro  rasait; 
[    Ing   from  the   essential   différence  In  the  two  materlals,    and    , 
I    the  techntcal  processes  dépendent    thei?eon.      Economy  of  mater-  ' - 
[   .lai   and  welght  wlth  th©  groater  strength  of  iron  members  of 
I    e^ual   section,    compared  wlth   those  of  any  other  matferial,    gtvi- 
I    es  to  iron  cohstructl<»i  a   llghter  eharacter   throughout   than 
[    that  of  any  tther  construction.      Ttte  pecullarltles  of  thd  mod«- 
I    es  Of  Connecting  the  dlifferent  parts,  mosxly  joined  by  bolts, 
I    rivets,    scifevrs,    and  wedges,    opposes   a  free  movement  in   the  ari 

istic   form  bf  Iron   trussed   roofs,    a  freer  play  belag  aloost 
[    entlrely  limlted  to  pattijt  oomposed  of  cast   iron.      But  what   is 
lost    in  richness  of  form  by  rigldlty  and   ihinnes«  of   the   l3?on 
construction,   as  well  as  by  the  di  ff  Icul  ty  of  worklng   the  mat* 
[    rlal,    can  be  somewhat   compensated  by  the  use  o-f  plates  of  oast 

iron,    pçr forated  or  decoratad   in  relief,   by  décorations   in 
I     thin  métal,    by  décorative  détails    in  wrought   Iron,    and   lastly 
1    by  oTl    palntlng,   necessary  as   a  protcetion  agalnst   raln,    and 
by  gllding;    Turther,    slnce   iron   construction   is  never   requlred 
to  possess    the  prédominât ing  monumental    eharacter  of  stono  con 
struction,    but   always  subserves  a  purposo/moro  or   léss   tempora 
ry,    a  raoderate  use  of  2lnc  is  not  excluded,   being  an  auxl.liary 
material   par  excellence  of  our   ttme. 
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Chapter    10.      Vauït3.  . '.  j 

The  vaults  preiarably  eraployed  In  architecture  may  be  arran-j 
ged  in  three  classes,  briifly  descrtbod  hère;  1,  Classic;  ^,  J 
Mediaeval;    J,    H-enaissance  vaults.  ï 

Classlcal   vauits    include   tunnel   vaults,    dômes,    and  grolned 
vaults  witnout   rlbs   produced  by  tae   Intersection  ot  tunnel 
vaults.      The  name  mediaeval    is  applied  to  ail   rlbbed  vaults 
derived   froîa  classical    forms.      Renaissance  vaults    Include  ail 
modem   forms  exlst  ing  .slnce  the  beginnlng  of  the  Renaissance*, 
ittiknOMm  to   either.  the  Classic  period  or  Moddle  Ages;    welsh- 
grolned  vaults,    wlth  or  without   intersections  by  tunnel  vault^j 
cpnlcal  vaults  of  curved  outllne,    only  con^iructed  with  ribbeà: 
Tjiîults  during   the  middle  âges,    etc.      We  shall   neilâ|l»x^treat 
1^h«  historical  developm^nt   of  t^e  vault,    nor  dôscrlb©  alU  thog 
:S>ructural    pecuilari ties  of  vault ed  construction,    requlred  'iti  ;| 
'al  ireatise  on  mediaeval   architecture  or  building  constructloû| - 
therefore  touching  on   the  historical  but  ^lightly,    as  hitherty:^ 
and  on  the  structural   only  as    far  as  may  be  necessary  to  ded- 
Uce   the  décorative  treatment   of  the  vault,    - 
1.      Glas si cal   Vaults. 

Roman  vaults,    as  well   kAovrn,    were   either  built  of  voussolra 
or  of  hollow  pots,    stuck  into  eacih  other,  jor  of  sepàrate  prln-^ 
clp41  arches  connected  by  intermediate  arches,    the  interspaces: 
between   thèse  two  kinds   of  arcnes   being   fiiled  vvith  concrète. 
In  most   cases,    the  surfaces  of   the  scaulta.  were  coated  with 
pi as ter,    since   the  excellent  bricks  and  cernent  made  unplaster-, 
ed  stone  vaults   entirely  unnecessary,    or   limited   them  to  the:   J 
smaller  structures. 

a.   Tunnel  Vaults. 

If  a  séries   of  arches  are  placed  side  by  side,    the  simplest 
form  of   the   tunnel  vault   is   produced;    i f  the  voussoirs  are  of 
stone,    the  motive  of  hollowing-out   their  under  surfaces   resuit, 
from  the   requirement    that    the  stcnes  must  4>e  as    light   as/pos- 
sible,   to   lesiaen   the  horizontal    thrust  of  the  vault.      This  hoi 
lowing-Qut    is  best   fulfiiled  by  the   formation  of  a  rosetta, 
strongly  projectlng    irom  the  .sunken  back-ground,    thus  produc- 
ing  a   coffered  çeiiing    from  the  vault    in   the  sinûplest   way,    and 
qui  te   indépendant ly   from  the  horizohtal   stone  ceiling.    ~ 

The   idea  of   the  tunnel  vault   vrith  coffers  once  accepted,    a 
slight   considération   leads   to   furtner   progress;    the  end  joints 
Of   the  vauosoirs  appear   too  prominent ly  on   tne  inner  surface 
of   the  vault;    tney  are  concealed  by  décoration  with  sunken 
mouldings   or  beaded  astragals.      But    the  vault  may  be  more 
tastefully  constructed  of  support Ihg  arches,    each  stable  by 
itself,    the  arches   joined  by   longitudinal    connections  moulded 
jlike   tne  arches   or  otaerwlse,    t,hen    liliing   the   interspaces   be- 
tween  tne   two  Systems  by  sepàrate  '  -        '         ^^J 
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I  tvfôen   the   two   sysiems  by  separale  slabs   of  stone.      CoU'erâd 
'vaults   are   thus   produced,    sirallar   in   external    appearance  and 
al  lied   in  principle   lo  coffered  ceilings,    since  the  support mg 
[parts    fopm  a  complète  3ystem  by  theniselyes,    and  only  thln 
islabs   of  stone  are   required    for   filllng    the    interspaces,      Per- 
jhaps  thô  most   beautiful   vaults   constructed  on   thls  plan,    thou 
1 though  In  a  developed    form,    are  those  of  the  sacristy  cf  St,^ 
jSpirlto  at   Florence,    ar.d   anotaer   spécimen    Is   given  by  Vlollet- 
■le-Duc,    In  wiilch  the   Intersections   of  the   transverse  arches   ad 
and   the    longitudinal  merabers   are  marked  by  bosses. 

If  the  vacussoirs   are  sraall   and  ol   sôtîcmaterial,    llke  tufa, 
or  are  artlficiaîly  made,    îike  bricks,    they  raay  be  arranged   in 
web,    embroldery  or  mosaic  systenis,    which  îias  only  been  excep-   ^ 
tionally  done  in  décorative  vi^ork.      Strack  used  vaults  bf  thls  | 
ktnd   In   the  graceful  vestibules   of  B6rsig»s  Shops  at  Berlin,     ^ 
The  unders  su«faces  miy  be  decoratedzby  pressure  In  sui table 
moulds,    op  soft  materials   Iike  tufa  may  havocarvQd,    raisQd 
or  sunken   fo rnis. 

Semiclrcular  and  pointed   tunnel  vaults,    when   1-B  brick  thic\c 
are   entirely  composed  of  stretchers  parai lel   to  their  axes, 
while  Dutch  bond   is   eniployed   for   thicker  vauitg.      Such  vaults 
are  most   slmply  decorated  by  boriers  and   by  making  their  upper 
portion  prominent  by  means   of  colored  bricks,    also  by  tne  use 
of  décorative  bonds,    tnat  may  al^¥'ays  be  used  In   tunnel  vaults. 
-Smaller  tunnel   vaults   of   lovr  rise  are  most    tasteful    if  vault 
ed  parai lel   to   their  diagonals,    as   Plg.    IBQ,    a  or  b.      The  nid- 
dÎ6  of   the  vault    is    then  markôd  by  the  intersections   of  the 
bricks,    and  to  decorate  the  construction  by  colored  bricks   is 
appropriate   for  the  middle  and   eckges   of   the  vault. 
I      If   long  rooras   are  covered  by  tunnel  vaults,    thes«  are  divid- 
led   into  bays  by  transverse   proj ect ing_arches,    partïy  to  break 
Vxie  monotohy  of   the  vault   and   obtaln  greater  variety,    partly 
to  make  the  vault   lighter. 

A  mode  of  constructing   tunnel   vaults   by  a  séries   of  strong 
brick  arches   connected   together  by   Ipngitudiîtal   arches,    tne   in 
terspaces  being   then    fiiîed  with  concrète,    again    leads   to   the 
coffered  vault,    is   a  method   of  construction   frequentiy  employ- 
ed  by  tne  Romans,    and   is    fully  expiained   by  Viol let-Le-puc. 
2.      Roman  Groined  Vaults.  ,  |* 

Grolned  vaults   on   the  Roman  system,    produced  by    the   intersec 
tion  of   tyro   tunnel   vaults,    the  diagonal   arches  not   projecting 
bej^ond   tneir  surfaces   as   grcin-ribs,    are   to  be   treated    Iike 
tunnel    vaultp.       In  stone  vaults,    the   curves   of   intersection 
bKing   c'iiptical,    the    individual    stones   of   the  diagonal    archec 
take  pecJliar    f  orms ,    and    each  niust   be  worked  out   separately, 
so    mat    ti.K   tunnel   vaults  may  unité   in  a   good  bond.       Sincc!   tr.e 


aiAP.   10.     YAuiiTs.  ;  E;xr**Wiiii 

tunnel  iraults   rest  en   thèse  diagonal   arches  bymeàns  of  tho  lia 
.dentatlons   of   the  bond  and  heavlly  load  thom,    their  dopth  musll 
either  be  greater   than   that   of   the  vault,    or  they  must   bo  *of  a] 
stronger  material    tnan    the  vault,    so  as  not   to  be  crushed  W-  1 
der  the   load.      Tais   etrengthening  of  the  diagonal  arches   then  1 
expresses   their   greater   importajice   than   the  surfaces  of  the 
vauits,    either   by  a  material   ol  différent   color,    by  a  speciaf 
mode  of  décoration,    or  by  graater  prominence  of  the   Unes  o'î 
intersection  of  the  -/aults    in    form  of  rlbs  wrought  on   the  al(m\ 
es   of  the  groin  arches   to  strengthen  thera.      The   Inconvonience  1 
pf  determlning  and  working   thèse  groin  voussolrs  with  tiielr       j 
compllcated  joints,   naturally   leads  to  t>he  idea  of  strengthenJ 
ing   the  groins  by  construct  ing  the  groin  rlbs  as   If   independ^ 
then   letting  the  surfaces vof  the  vaulte   Intersect  above  thera.  3 

The  plan  of  a  lioman  tunnel  vault   with  longitudinal   and  transi 
vftff0«earches,    but  without   spécial   projectlng  ribs,   vras  arrang-1 
ed  as    In  Flg.  151,    a;    that  of  a  vault 'flth  groin  rlbs  as  at  Flgj 
L5^   b,    when  car.e  had  been  previousljr  taken  to  l>rovlde  complet] 
support   for  ail   arches  of  the  vault  by  arranging  support  ing 
plers  on   the  plan.      But  not   only  the  latter  was  required,    but 
the  cutting  of  the  springing  joints  of  the  arches  was   to  be 
simpllfled,    and  a  perfectly  fr^e  develo,pra,ent  of  4M  spearate 
arches  of   tne  wauît  was   to  be  attained^-  t^       the  plers  Fig. 
15xJ  c   required  the  addition  of  a  projecting  diagonal  member. 

The  ribbed  Vd,alt  was   thuc  derived   form  the  construction  of 
the  Roman  groined  vault   in  accordance  with  requlrements  of  ex- 
■pediency;    if   the  ribs  are  to  be  entirely  omltted,    and  the 
vault    Is  so  well   built   or   Its    loadlng  proportlonaîly  so   llght, 
^that   tney  may  be  omltted,    then  Flg.    ISl  a  beciomes   the  planvior 
the  normal   arrangement   of  groined  vauits.'    The  Renaissance 
closely   followed  Roman  architecture,    and  abaolutely  préferJ^ed 
the  groined  vault  without    ribs   to  the  mediaeval   ribbed  vault. 
C*      floman  Dômes. 

The  dôme  is  bounded  by  spherlcal  surfaces,  ail  sections  c.on- 
talnlng  tne  vertical  axis  and  veî?tex  being  great  cireles.  For 
structural  and  décorative  raasons,  we  must  dlstAnguish  between 
simple  dômes  or  hémisphères,  half  dômes  over  niches  or  quarter 
sphères,  and  Rendent ive  dômes  constructed  on  square,  polygonal 
or   triangular  plans. 

The  simpiest  mode  of  construct ing  dômes   is    to  compose   tnem 
cf   horizontal    rings   of  voussolrs,    ail   bed  and   end  joints    radia 
ting   from  centre  of   the   dôme;    each  voussolr   then  has    two  rad- 
ial  bedst«adv^#0  Ivôji^tltoâi   end  joints.      The  apex   is   formed  by  a 
conlcal   keystone,    its    under  surface  concave  and  spherlcal.       If 
3uch  a  dôme  be  built   of   eut    stone,    it   can  be  mada  a  coffer 
dôme  by  applying   the  principles  al.ready  found   to  govern  stone 
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lannel  vaulta.   If  constrvictdd  ot   brick,  block  and  headlng 
bonds  being  gênerai ly  ased  for  alructizral  and  economlcal  reas- 
onsp  though  ornamontal  bonds  are  aot  to  be  dxoluded  froni  slaam 
doraes,  the  décorative  motives  produced  by  thèse  bonds  afford 
abundant  means  for  the  décorative  treatment  ol  the  surface  of 
^he  dôme;  the  borderlng  forme  at  the  base  of  ihe  dôme,  Its  a- 
pex,  the  courses  In  horizontal  rings,  the  vertical  and  oblllq^ 
directions  of  the  brick  bonds,  furnlsh  suggestions  for  tne  en- 
t Ire  décoration* 

'  The  dôme  may  also  be  consldered  as  divlded  into  sections  by  . 
meridians,  diminlshlng  tovrard  the  i^ertejc,  and  may  be  composer! 
of  voussolrs  havlng  thinned  edges  toward  the  apexj  thls  unpir^ 
tical  method  of  construction  should  be  regard ed  as  fanclful^^ 
though  a  great  favorite  In  the  late  Dutch  Renaissance  for  nld|| 
es  and  small  dômes.  1 

'   A  combinat  ion  of  the  tvro  methods  of  construction  is  found  li^ 
Icoffered  dômes  in  Roman  and  Renaissance  architecture,  carried  i 
out  on  the  largest  scale  in  the  PanMi»on  at  Home.   A  séries  ofi 
vertical  arches,  dtàlnishing  toward  the  nertex  by  offsets, 
fora  great  circles  of  tne  dôme  and- are  connected  togetaer  by 
transverse  arches,  the  interspaces  being  flUed  by  coffers* 
A  refinement  was  first  ased  in  thls  dôme,  whlch  had  a  pernl- 
clous  effect  in  later  times  and  led  Eenalssauice  masters  into 
errorj  the  aide  surfaces  of  the  coffera  ail  radlated  f rom  a 
Icentre  in  the  axis  of  the  dôme,  so  that  Instead  of  a  natural 
Iperspective  fore-shortening  of  the  coffera,  a  perspective  arefe 
lltecture  was  introduced,  that  onl'y  appeared  in  some  degree  cor 
Irect  from  the  centre  in  the  axis  of  the  dôme,  but  had  a  distor 
Ited  effect  from  an  y  ot  her  point;  the  slde  surfaces  entlre^ly 
Idlsappeared  from  view  at  this  centre.   For  our  modem  era  to 
Icommend  this  theatrlcal  effect  as  an  Ingenious  Idea,  as  often 
Ihappena,  can  scarceiy  be  termed  other  than  an  errôr  of  judge- 
jment  of  the  eathetlc  faculty.   The  lower  edgea  of  the  coffera 
lonly  ahould  be  inellned  downward  so  as  to  be  entireiy  visible, 
■but  not  the  others. 

I  A  pecullar  form  of  dômes  is  obtalned  by  oonstructing  it  of 
Ihoriaontal  rings,  also  vrith  sections  diminishtn^  toward  the    . 
jvertex,  if  the  vault  is  executed  in  herrlng-bone  bond,  as  in   | 
Ithe  dorae  of  BMorence  Cathedral.   This  produces  a  pleasing  ar-  . 
Irangemônt,  which  may  be  décorât ed  in  varlous  ways  by  using  coi 
[ored  stones.   Accordlng  to  an  al  lied  principle,  a  dôme  may  be  4 
[conceivôd  as  being  formed  of  separate  spherical  triangles  or  \ 
rhombuses,  their  sides  partly  forming  great  circles,  partiy 
spherical  spirals  on  the  surface  of  the  dôme  termlnating  at 
I the  apex,  a  mode  of  construction  never  yet  executed,  tnough    i 
allied  to  many  late  Gothlc  star  vaulto. 
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On    the   pain   of  any  dorae  rnay  be  dr^wn   a   reguiar  systtini  of 
«traight    llnes,     to   be   regarded   as    the  horizontal    projectlone 
of  a  System  of   clrcalar  arcs    lying  on   tae  surface  of   the  doma, 
The  conipirtmenta   of  sucn  a  dôme  may  be    f  11  led  \<rith  brick  raason 
ry  regularly    irranged    In  any  fixed  direction.      We   flnd    two  re- 
ry  etrong  donies   on    the  Temple  of   Jupiter  at   Spalato  and    the 
Temple   of  Minerva  Medica  at    Ivome;    the    former   consista   of  a 
horizontal    sérias   of  arches    turned   above   each  other,    the   intor 
spaces  being   fil  led  ^itn  concrète;    lào  other  la  conjposed  of 
doubly  cur^/ed  vaults   turned  betvreen  moridian  arches,    so  that 
the  dorae   ia  musk-melon  shaped.      Strict ly  speaking,   mediaeval 
Plbbed  vaults  of  ail   klnda  are  mereiy  reguiar  combioationa  of 
aystems  of  ribs,    whôse  interapacea  are  fil led  by  similar  vault 
of  double   cur/ature,    parti  y  spherical -ellipsoïdal,    parti  y  hom 
shaped  ellipsoïdal   surfaces,    like   those  of   the  melon-vault. 
Fig.     IS3. 

Dômes  constructed  of  pot  a,    employed  not  only  by  the  EcKuanSi 
but  also  by  many  modéra  archltecta,    for  covering  vrlde  rooms 
with  the   least   vrelght,    hardi  y  require  considération,    as   they 
are  almost  always  covered  with  plaster.      If  their  construction 
la   to  remain  visible,    the  bottoms   of  the  pots  placed  toward   tii 
the  centre  of   the  dôme,    and  4he  Jioints  be   fil  led  withamiortar, 
cernant   or  plaster,    whlch  might   be  painted  or  gllded,    vrhlle  the 
bottoias  of  the  pots  bould  bave  staisiped  ornaments. 

Thé  half -dômes  of  niches  are  chèefly  dlat ingulshed   from  do- 
mes   in  construction  and  décorative   treatment  by  the   fact,    that 
usu^ily  not    their  vert l ces  but  some  point   on   their   iovre^t   edge 
furthest    from  the  eye,    is   to  be  regarded  as   their  pôle,    so 
that   the  axis  of  the  dorae   la  hori25ôntal.      If  the  half  dôme  is 
to  abut  agalns  a  whoie  dôme  to  resist    its   thrust,    as   In  many 
buildings   on   the  Greek  cross  plan,    or   terminâtes  a   tunnel 
vault,    it   should   be  constructed   as   a  half  dorae  wlth  vertical 
axis,    and  be  décorât ively   treated  accordlngly,    whl la  domea  ov- 
er  niches  wer©   usually    from  the   eariiest   tlmes   treated   in 
Shell -like   forms,    similar   to  a  muscle  shell,    thence   termed 
Concha.      The  concave,    attractive  and   invlting   character  of   the 
niche,    leading   the  eye  to   theppole  of    the  half  dorae  or  shell, 
that   point   of   the   construction  to  which  the  eye  feels   reatric- 
ted,    and   from  which  the  energy  of  the  vrhole  ae^as   to  radlate. 
Similar    ideas    led  almost   ail   nations   to  decorate   the  concha 
with  radlatlng    forms,    as    If  pencils   of   raya  tadlated   from  the 
poàa   in  ail   directions,    as   seen    in   the   sky  when  the  sun  slnks 
below  the  horizon.      Hence,    in  churohes,    the  pôle  of   thetntche 
is    usually  decorated  by  a  représentation  of   the  head  of  a  Div- 
.  ine  Being   or  a  symboi   representlng    this.      iioman  and  Renalssanc 
architoets   gênerai  1  y  preferred   to  decorate   the  concha  s   of 
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small  niches  wlth  shells,  especlally  those  of  fountalns  and 
cascades. 

Durlng  the  lato  Renaissance  In  Holland,  It  was  a  favorite  1- 
dea  to  constfuct  dômes  of  niches  witn  radiât iAg  voussoirs  dlm-; 
Inishing  towards  the  pôle;  thls  was  carrled  so  far  as  to  eut  . 
bricks  to  form  the  intersections  at  the  pôle,  while  the  raciia- 
ting  lines  of  the  brick  bond  were  bgt  1-4  brick  apart  at  the 
o.uter  ed'ge  of  the  niche. 

AU  whole  doiaes  and  dômes  over  niches  raay  be  termed  umbrella 
dômes  if  thetr  vertical  axes  be  accent ed,  whether  actually  dl« 
Ided  in  sections  by  great  clrcles,  or  meridians  and  zones  are' 
only  indicated,  as  in  church  dohies  sprinkled  vrith  stars  or  de» 
orated  by  soaring  ang^lp,  etc.;  ail  those  niche  dômes  may  be 
termed  shell  dômes,  vrhere  the  pôle  on  lower  edge  Is  treated  as 
the  principal  point;  to  decorate  a  fui  l  dorae  by  accentlng  any 
axis  other  than  the  vertical  would  be  erroneous,  and  the  same 
vrould  be  truô  of  a  niche  dôme,  vrhose  top  and  rear  are  left 
plaln,  whlle  its  s  ides  are  made  prominent. 

Pendent  Ive  dômes  are.produced  by  construct  inga  poJiygon  of 
any  form,  whose  angles  lie  In  a^vcircle  or'  elUpse.   Thls  Is 
usually  a  regular  polygon  of  3,  4  ,  6  ,  6,  8,  'etc.  ;  sldes.  Ail 
pendehtive  dômes  are  partly  direct iy  supported  by  the  pi  ers  a, 
b,  c,  d,  if  square,  the  remainder  restlng  on  the  arches  a  c, 
c  b,  b  d,  da,  erected  above  the  sldes  of  the  polygon.   the  ra- 
dius of  the  dôme  equals  the  radius  of  the  circurnscribed  clrcle 
of  the  polygon,  therefore  equalling  the  aààf  diagonal  of  a^ 
regular  pojygon.   If  a  plane  be  passed  through  the  vertlces  of 
the  arches,  which  hâve  equal  heights  in  case  of  regular  poly- 
gons,  thls  séparâtes  the  pendent Ive  dôme  intô  an  upper  calotte 
atnd  as  many  pendent  ives  as  the  polygon  has  s  ides.   The  plan  of 
the  calotte  is  Identlcal  vrith  the  clrcle  lnscrlb«d  wlthln  the 
polygon. 

The  pendent l/e  dôme  should^always  be  decorated  from  another 
point  of  vievf*  tiian  the  dôme;  bes^des  its  vertex,  It  has  n  low- 
est  and  n  characteristlc  points,  corresponding  to  the  centres 
of  the  arches,  which  require  esthetic  promlnence;  they  are  u- 
sualîy  constructed  by  making  the  courses  horizontal  and  corb- 
j  eiling  them  out  diagonally  in  the  pendent ives  up  to  the  base 
ol  tne  calotte,  which  is  alone  constructed  as  a  dôme.   The  deo 
orat ion  then  naturally  has  référence  to  the  characterlstic 
points,  or  if  the  calotte  be  constructed  independent ly  from 
the  pendent  ive,  which  is  perfectly  proper  J^h9n   thèse  are  built 
1  in  horizontal  courses,  the  chartcterlst le  points  are  not  made 
I  prominent  on  tne  calotte,  or  are  merely  indicated.   The'  bord- 
ers  and  the  accenting  of  the  vert  ex  by  a  kejstone  wi 1 1  be  de- 
cialve  in  botn  cases,  and  the  indication  of  diagonal  lines  In 
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the   flrst    case,    and    the  cievelopm©nt   ci"   the  pendenllveg    in    the 
second,    vrlll   be   equally  so.      The  pendent  Ives   graduai  1  y  Increafi 
in  width  upwards    from  the  plers,    and  afford  opportunity   for 
ihe   Introduction   oï  polygonal    or   circular  raedallions;    tàey  may 
be   so  decorated   that    the  ornaraent    is  graduai  ly  devel.oped    from 
tàe   lowest   part   of    the   calotte.      The  calotte  shouid  be  sejpara-. 
ted   from  th.e  pendent  iyes  by  a  border  or  a  cornlce.      Most  dômes 
require   a  keystone  to  complète    the  vault.    , 

The  smaller    the  rise  of  a  vault,    tne   less   the  load  that    it 
may  safely  support,    by  conditions  of   Its   stabillty,    and   the 
greater    Its   rise,    as    In  case  of  a  potnted  arch,    an  elllptical 
arch  vTitû  vertical  major  axis,    a  parabollo  or  cat^aary  arch, 
tne  greater   the   load  that  may  be  placed  upon  It,    and  also  the 
greater   ia   the  v/eight   required   to  be  placed  on  Its  apex  to  In- 
sure  its  stablllty. 

Furtner,    the  complet  ion  of  a  dôme   Is  always  technically  dlf- 
flcult   la  vault  s   of  great   span,    and  an  openlng   la  comnionly  re- 
quir^  at   the  vertex   for   the  admission  of   light,    or   for  holst- 
ing  building  materials,    eta.      From  thèse  points  of  vlew,    the 
following  rules    for  spécial   cases  ara  derivod;    segmentai   and 
semiclrcular  dômes  of  sraall   span  are  not  properiy  finlshed 
vfith  a  keystone,    vsrhich  in  very  small  domee  shouid  be  so   fo*rmî»i 
as    to  exert  no  thrust.      If   tne  dlameter  of  the  dôme  exceeds  a 
certain  value,    instead  of  a  Keystone,    a  complète  etone  ring   is 
préférable^    tne  centre  reraain.ing  open   for  admission  of    light, 
#^c.  ,    and  can  finally  be    flll.^  vrlta  a  more  or  less   flat   stone 

Stllted  or   raised  dômes,    wJabse  rise  exceeds   their  radius, 
must   be  loaded   in  a  pecul iar'  way,    and  therefore  require  ma^slv 
keystones,    that   may  be  bold,    suspended  rosettes   in   full'  dômes, 
or  shouid   be  a  elrcle   of  heavy  vcussolrs    In  dômes  open  at    the 
top.     "In  very  large  dômes,    like  that   of  the  Panthéon  at   Rome, 
tue  Cathedra!   at   Florence,    the  Church  of  St.  peter  at   Rome,    the 
Church  of  St.  Geneviève  at   Paras   or  of  St.  Paul    In  London,    the 
upper   circle   oi   voussolrs   permits  and  requlres   an  unusuai    I024 
which  may   take  the   form  of  a  spécial    lantern  placed   thereonj 
in   some  cases,    three  dômes   are  placed  above  each  other,    the 
lovver   or   tare  dome  having  an  openlng  at    its   centre,    the  second 
being  steeper  and  support  ing   the    lantern,    while  the  third    is 
tne   external   covering  dôme,    wnose   v/eight,with  that   of   the  sec- 
ond dôme,    combines  \Ylth   the  horizontal    thrust    of    the    firçt 
dorae  as   a  narftoalal   pressure.      The  upper   ring  of  the   inner 
dôme  may   then   support   a  gallery,    and  may  be  conneçtad  by  a  col 
onnade  wltn   t^e  upper  closing  ring  of   the   second  dorae  that   sup 
portû    the   lantern;    but    thls   colonnade  shouid  not   cause   too 
great  a   load  on   the    lower  dorae,    nor  shouid   It   support    the  clos 
Ing   ring   ol   the   second  dôme,    slnce  Ih  both  cases,    the    lovrer 
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donie  vTould   be    in   aanger  of    i-jtlllng,    and    tlie  second  dcr^e  would 
be  useless. 

The  closing   rings   and  keystones   ol   dômes,    belng   their  high- 
est   and  most   promlnant   structural   parts,    glve  opportunity   for 
particularly  rlch  treatmeat;    In   llghtly  constructed  dômes  of 
Ibw  ris©,    the   requlreraent    that    the  crown  of   tiie  dôme  should   be 
as    llghtly  loaded  as   possible,    demanda   the  use  ci  hollowed-out 
vaoussoirs   in  the  closing   ring,    that   then  more  or   less   closely 
approxlmates   the  âorm  of  the  edges  of  a   fiât  dlsh,   while  strog 
dômes  require   loading  and  need  to  hâve  their  deep  crovfns    load- 
ed vrlth  as  much  welght   of  décorations  as   possible. 

Pendent  ive  doraes  permit   the  construction  of  heniispherical   or 
stilted  domôs   in  place  of  a  calotte,    above  the  comice  that 
I terminâtes   the  pendent ives,    a  mode  of  construction  especially 
[peculiar   to  Byzant^lne  architec'ture,    retained  in   the  French  Ro- 
manesque style,    and  justifiable   in  many  cases. 
2,      Medlaeval  Vauits.    -  - 
Thèse  are   ribbed  vauits  based  on  the  grotned  vault,    tunnel 
vault,    and  the  dôme, but  whose  i^^çmartraents  between  the  rtbs 
are  constructed  as  portions   of  dômes»      Cloister  vauits  also  re 
quire  mention   In  addition   to   thèse.- 
a.      Mediaeval   Grotned  Vauits. 
We  hâve   followed  out    the  structuralpprinciple  of  the  Roman 
groined  vault   so   fa,r  as  developed  without   becomlng  untrue   to 
its   character,    always  based  on  the   intersection   ol  two   tunnel 
vauits.      The  eillptical    forms   of  the   groin  ribs   causea   incon- 
veniences    in  stone  cutting,   varying   for  each  separate  stone. 
The  mediaeval    grotned  vault  sought    to  free   itsell    from  ail    th 
Ihconveniences   of   the  i^man  groined  vault,    and  raade   the  groin 
ribs  semicir*cles.      Tais  arrangement    is  attended   by  tne  consé- 
quences more  or   less   troublesome;    if   the  side  arrhes   ara  semi- 
circuiar,    their  crovrns  are   lower  than   taose  of   the   groin   ribe 
by  the  différence  of   the   half  diagonal   and  hall   side-    tne 
I  vault  must   then   rise   from  the  side -arches   to    the  crown,    un less 
I  we  are  wiHing   to   raise   the  crowne   of   thèse  arches    to   the   sarae 
I  height  as   that  of  the  vauit,    either  by  making   their  abutments 
I  of  two  différent   heights,    which  produces  a  very  awkward   treat- 
I  ment   of  the   capitals,    cr  by  stilting   the  side  arcnes,    which  is 
I  not   yery  plaasing.      The   inconvenienees  are   inereased   when  rec- 
I  tang^lar  bays  are   to  be  coyered  by  groined  vauits,    and  both 
I  side  and  groin  arches  are   to  be  semicirc^lar;    we  must   then 
j hâve  différent  heights  of   crowns  or  of  springings,    or  stilt 
I  both  kinds   of   side  arches.  . 

I  The  , use  of  the  eillptical  arch  for  diagonar  ribs  may  be  avoi 
I  ded  by  substitut Ing  for  It  an^oval  arch,  and  if  thls  be  struck 
■  from  as  niany  centres  as   possible,    it    is   hardly   inierior    in   its 
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effect;  lî   the  groin  ribs  are  seratcircuiar,  the  aide  arches 
require  to  be  stllted  by  about  1-8  their  radius,  aa  th©  abacus 
.of  tjie  impost  mouldiag  of  the  pler  would  btherwla©  conceal  th© 
lowar  enda  of  the  arches,  whlch  looks  \irorse  In  arches  of  small 
than  of  wide  span,  vvith  eqqal  projection  of  the  abacus-,  but 
for  the  vault  to  rise  from  tops  of  slde  arches  to  itsccrown  la 
not  ugly,  but  even  préférable  for  esthetlc  reasons,  If  the  les 
ser  Illumination  of  the  crown  be  neglected.   Such  vaults  do 
not  convey  the  Idea  of  pressure,  but  that'  of  a  frea  syeep,  and 
atn  Increase  In  the  helght  of  thelr  crovms  corresponds  to  an  In 
crjease  of  span.   In  low  rooms,  retalning  the  same  helght  of 
crt)vm^  and  slde  arches,  we  can  use  the  expédient  of  placlng  the 
sprtnglngs  of  the  groin  arches  beiow  those  o/  the  slde  areche^ 
or  the  segmentai  arch  raay  be  used. 

As  for  the  introduction  of  springlngs  at  t^hese  différent 
helghtSi  and  correspondlngly  varied  «apltals,  this  arrangement 
is  certainly  richest  and'most  pleaslng  of  ail  possible  raethods 
for  its  varlety;  the  most  consistent  structural  1  y,  but  also 
the  most  expensive;  to  be  willlng  tb  sacrifice  this  In  monum- 
ental structures  because  the  end  may  be  more  slmply  attalned, 
as  unfortunatei y  done  in  the  more  perfect  Gothlo,  Is  to  exch- 
ange one  of  the  finest  expédients  for  pcverty  of  Ideas*   îf  ih 
the  ext Berne  means  allowable  in  Art  are  to  be  employed  in  excep 
tional  cases,  vrhere  everything  normal  appears  trivial,  the 
higher  cost  should  not  then  be  feared. 

In  oase  of  lean  construction  or  mean  proportions  of  the  rocm 
tô  be  vaulted,  a  moderate  stllting  of  the  arches,  as  wel 1  as  a 
moderate  ralsing  of  the  crov8:n  of  the  vault,  Is  bost  suited  to 
produce  the  most  pleaslng  effect.   In  qui  te  oblong  grolned 
vaults,  the  helghts  of  the  crovras  of  the  arches  on  the  longer 
s  Ides  and  of  the^  groin  arches  approximate  each  other  somewhat, 
but  the  other  end  arches  require  to  be  stllted  considcjrably. 

The  early  Gothic  employed  pointed  arches  at  the  s  ides,  so  as 
to  obtaln  control  of  the  helghts  of  their  crowns  and  not  be 
compelled  to  use  the  çircular  arch,  whlch  was  only  used  for 
the  groin  arcnes.   The  cholce  then  e»lsted  of  constructlng  ail 
tne  slde  arches  with  the  sarae  radius  as  that  of  the  groin  ar- 
ches, and  Whlch  is  practlcally  préférable,  as  ail  voussolrs 
caen  then  be  wrought  by  the  same  template,  spécial  ^pringing 
and  keyatonés  only  being  requlred,  the  crovirns  of  the  arches 
not  then  being  at  equal  heights;  or  the  helghts  of  the  arches 
are  arranged  at  pleasure,  maklng  the  pointed  arches  dependedt 
on  thèse,  v/hich  may  then  be  made  equl  latéral  pointed  arches, 
requiring  to  be  stilted,  or  so  that  the  narrcwer  slde  arches 
are  lancet  arches,  ail  having  a  common  springing  plane.   It  is 
always  most  judiclcus  to  use  a  single  radius  loT  ail  the  arch- 
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es,  to  allow  the  crown  to  rloe  graduai ly,  and' to  stilt  tne  àr-| 
ches  abcat  1 -Ç  their  height.  To  mako  tae  groin  arches  tiMBoso^ll 
"^QQ  potnted  is  qui  te  uôeiess,  if  the  vault  be  not  ver  y  heavllj| 
loaded.  1 

The  potnted  arch  ta  to  be  preferred  over  tne  clrcular  aroh  I 
for  the  aide  arches^  because  wlth  a  moderato  dlfierence  fp^m  1 
the  round  arch,  It  la  more  piquant,  asplrlag  and  dlgnlfled.  1 
If  we  once  beconie  accustonied  to  not  always  eee  the  Cothlc  1 

style  wnen  the  polnted  arch  is  used,  it  may  be  used  In  R6nais-| 
sance  as  vreil,  whenever  appropria  te,  It  vras  no  "caore  rei^ected  1 
in  early  Renaissance  than  was  the  circular  arch  in  Gotnic,  neil 
tner  rejecting  anytning  practically  usabîa  for  blind  subject-l 
ion  to  principle.  1 

The  separate  compartments   between   the  ribs  were  always  so       i 

covered  in  raediaeval  vaults  as   t6  make  taelr  highest    line  cur^l 

ved,    tnerefore  becoming  portions   of  doraes,      Two  modes  of  vattï^i 

ing  were   la  use,    the  vaults   either   belng  constructed  afier   thel 

cl%.ssic  Tïietnod  of  building  tunnel  vaults,    by  courses  at    right  1 

angles   to   the  axis  of  the  tunnel   vault,    or   in   later   times  dlagj 

onally,    so  tnat   the  half  aide  arch,    transferred  to   the  dlagon-J 

al   arch,    gave  the  point   to  be  connected  with  the  crown  of  the;l 

Iside  arch.      Thé  otner  points  of  the  diagonal   arch  were  connoc-S 

ted  v/ith  the  corresponding  points  of   the  ralddle  curved    Une  ofl 

tnat    compar t ment   of  the  vault.      The  separate  portions   of  the    1 

vauit   very  heavily   loaded   tae  groin  arches   in   tne   tirst    case;  il 

but    they  intersected  above   the  ribs   in  the  second,    so  tnat  j 

[this   bonding   together  -^inas  in   itseif  qui  te  strong,    tne  ribs  P^J 

[pier  nad  but    little   to  support,    and  as  stone  coverings   rather    I 

[served    to   relleve   the  vaulting.  | 

|-   If   the  vault   exceeds    the  normal  width  of  sraaller  bays,    whichl 

Iftrst   happened   in  vaults   over    intersections  beneata  towers  of  | 

Ithe   larger  ï'rench  cathedrals,    tnere  were    t^o  modes   of  dividingj 

Ithe  groined  vault    into  smallor  compartmentsî      either  divided    % 

Ion  plan    into  8   equai    smaller  compartments ,    forming  octapartltel 

Igroined  vaults;    the    inconveniencas   of  springings    of   unequal        1 

telght,    of   unequal    helguts    of   crowns,    of  stilting,    or   the  use   | 

fcf  différent    forms   of   arches,    wera   Increased,     for  a  d   and   b  d,  J 

fc't^.     154,    become  seniiclrcles   and  a   c  and   c  d  ar^  dl  fièrent  i 

fcuadrants    if   pointed  arches  are  not    usad;    but    ^vitn  pointed  ar-J 

Rhes,    tne  groin  ribs   a  c  and   b   c   are   quadrants,    c  d  and   c   e        1 

Ire  half -pointed  arches,    wniie  a  d   and   b  d   are   ei tuer  semicir-l 

fcuiar  or   entire  pointe^   arches;     the   probiem  ni^^^y  aiso  be   soived  ] 

Ky  using  segraental    arches,    v7i  taout    introducing   too  many   unprae 

■  Ical    résulta.       Or    tne   groined  vauit   may  be  divided    into   snxal- 

■  er  compartments  by  subdividing  each  oi  tno  iroar  original  com 
■%rtment3  in  three,  producing  tne  îollov/ing  rcsuits,  ii^ig.  15^ 
■kd    \ • J 
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ad   plus    c   d    is   greator    thaa   a   c;     11    thô   crown   ot    tUe  vaalt    is 
to  bô  hlghost,    vifûlch   Is  noi   absoluteiy  necdsaary,    as    tho  ocpwi 
of   tne.  slde  arches  may  be  hlgner   tnan   taat    of   ttie  vault,.   tha 
radius,  of  the   longest   arcn,    as  a  d  plus  c  d,  is   to  b©  taken  as 
tne  basls   of   tiie  construction   oi    the  vault;    thla  was    terraed 
tne    •principal    arch»    in   the   latar  Mlddle  Ages. 

A  lôw  considérations,    vrlth  observations    of   actual   structure^ 
wi  11    placée   the  various  diflicultias    in   a  true    light,    that    res- 
uit   irom  construction  of  grolned  vaults    in   accordance  witn  me- 
diaôval    principlas.       If  sections   oi   ail  vault    ribs   and  side  ar 
ches  are  similar,    or   those  of^side  arches   are  composad  of  sec- 
tions of  one   rib  and   t\fo  haif   ribs,    i  t  wiii   always  be  prefara- 
l^l^lto  employ  a  single  radius    ior  ail    ribs  and  side   arches    to 
simpllly  the  construction.      One   tnen  has  a  choice  of  using  seg 
mental    or  pointed  arches   in   addition   to  tne  semiclrcular  arch 
ol    the  groin   rib.      Tne    foriu  oi*   the  segraental    arch   is   gênerai  ly 
associated  with  tne   idea  of   the  Secuiar,    of   tne  absolutely   es- 
asntial    at    the  expense   ol    beauty,    and   of  the  Common,    while  to 
the  pointed  arch   Is   joined   the   idea  of   the  Ecclesiast  ical   o*r 
MorlPish,    not  agreejuble   to   ail.       If   the   segni^ntal   arcnes  are 
neit  her  principal   ribs   nofr  side  arches,    but    nierai  y   intermediat 
ribs,    they  are  pleasing   in   contrast    with  clrcular  or  pointed 
arches,    as    their  obliqua  aprlnglng    Irora  tne  vertical    givas   a 
piquant    ellact    to    tne  vault, 

To  adopt    the  exclusive  use  of   clrcular  arches  would   often   r& 
suit   In  tne   greatest   amoant   ol    labor,    vfilh  i^n   esthetic  aiiact 
aliording  very   little  plaasure;    high  stilt^  arches   appear  m 
well    only  axcept ional I  y,    and   a  strong  curvature,    that  détaches 
snaall    clrcular  arches    from  their    tangents,    is  very  disa'dvanta- 
geous,      To  discover    the   beat    relation   betwaen   the  amount   of 
labor  and  a  pleasing    resuit    in  a  spécial   problain  fréquent  1  y 
requires  niany   trials   before  a  décision. 

The  tvvo  examplas   cf   the  division   oî    tne   groined  vault    into 
several    compartmants    include  ail    ccmplex  varietieg   of  multapar 
tite  and   ornaraantal    grolned  vaults.      Muitapartlte  vaults   u^ay 
be  constructed  on  an  y  polygon,    heignts   of   side   arcnes  may  be 
assumed  as    rovquired,    as    vvell    as    that    of    the  vault,    since    the 
crovvns   cl    tne   arches  may  be  arranged   to  bring   tne  springing 
points   high  above   those  oi    the    groin   ribs,    as   olten  necessary  . 
in  vaults   of    towers,    or   required    for   frae    transmission   of 
light,    and    to   avoid    transmission   of   horizontal    thrast    oi    corn- 
partments    to  side  walls,    the  vault    then  rising  considerably 
from  its    keystono    to  crovms   ol    side  archtis. 
b.       Iviediaeval    Croined   Vaults. 
Simple   mediaeval    donnes   are   constructed   di  lièrent!  y    from  iloni- 
an;    but    tne  dcrne  was   usually  not   much    llked.       Ornamental    doniii  - 
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aiderea   siar  viiults,    are   prelurably   eraploi'ed    for   cov^ring   pol> 
gonal    rooKis;    ail    intersections   of   the   ribs    lie   in   tne  ouriace 
of  a  sphère,    v/hoae   radius    is    that    ol   tae   inseribed   circle. 
Tne  compartments  are  covered  aa  spherlcal   surfaces   of  eraall 
eurvature, 

Since  coDipartments  of   both  gr^ined  and   spherical   raulia   are 
atrcnger,    tae  more   tney  are  curved   in   cross  section^    taey  are 
sometimes   curved  se  much   in  strong  vaults,    that    tiieir  highest 
point    is   considerably  above   tne  crown  of   the  vâult,    Fig.     161. 
Such   • fui 1-bréasted'   vaults   appear  more  anlmated   tuan   fiatter 
ones,    because  affording  a  richer  contrast   of  «light  and  shàdo. 
They  are   tnerefore   to  be  preferred   If  not    palnted;    but    if  pain 
ted,    the   flatter  are  préférable. 
c.      Mediaeval   TunnelYaults. 
The  simple  mediaeval    tunnel  vault^vrlthout   ribs  dtffers  as 
little   from  the  Roman  as   the  sirop le'ïi^e,    but    the  ornaanental 
tunnel  vault  différa   In  vôry  esseattai   points.      The  ornamental 
tunnel   vault  of  semiclrcular  section   la  most   slinply  formed  by 
making   Its   half  span  a  c,    Fig.    162,    equai    to   the  height   ce'. 
This   construction   Is  suî  table   forj^el  llpt  icai   vaults   reqiiired 
for   low  rooms.       If   thèse  are^yery  low,    requirlng  a  rise   less 
than   tne  half  span,    vre  may  take  a  segmentai   Tudor  arch  as   a 
principal   arch  as   in  the  Netherlandlsh-Engl ish  syst^ja.-    Stlll, 
the  most   aatural  mode  of  constructing  the  ornamental^  tunnel 
vault   wi  11    be  to   take  the  diagonal   arch  a  b  c  b  a,    Fîg.'   163, 
as   the  principal   arch,    making,  It   a  semlclrcle;    ail    ribs   then 
hâve  the  same  radius,    and  ail    intersections    lie  on   the  surface 
of  an   eillptlcal   vault,    whose  major  axis    is   vertical.    Fig.    164 
In   larger  rooras,    a  second  system  of  ribs   Is    Insert ed  bet^een 
tnose  of   the   flrst   system,    Fig.    165,    and  constructed  on   the 
same  principles.      Ribs   can  aise  be  struçk  to   the  slde  walls   as 
segmentai    arches,    whose  sprfnging  points   lie  above   the  gênerai 
sprlnging    Unes;    the  vault  may  be   lurtner   ornamented   In  varlott 
v/ays.      Thèse  ornamental  vaults   of  ail    ktnda  are   intlmateiy  re- 
lated    to  Pucnian   coffered  vaults,     from  whtch  they  essenttally 
difier   in   havlng  vauïted   compartments    Instead   of  col  fers.      The 
ribs   are  unnece;^sary   in  vault  ing  at    rignt   angles    to   the  axis 
of   the   compartments,    the  brick  bond  cf   the  ccmpartment    foralng 
a  species   of  stiffening   rib   aiong   the   intersecting  edges,    that 
iioes   not    project   below  the  surface  of  tne  vault. 

Late  Cotnic   sometimes   employed   ornamental   vault3   witnout    rib 
rlbs,'tnelr  compartments  being    fcrrned   as   sunken   p'yramlds   witn 
curved   surfaces,"  thus  being  vaulted   as    cloister  vaults  wlth 
curved    inner'  surfaces,    Fig.     166,    especially   in   Saxony.,      Such 
VLiUlta,    essentially  bèlonglng    to  brick  constru^-t  ion,    deserve 
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Imitation   in  pureiy  stractaral    buildings,    and  vraen   it    is  dosl- 
riid   to  produce  a   rien   ©fleot    witn  sraall  méans. 

d.      Décorative  Motives   of  liediaevai   Ribbed  Yçiults. 

The  décorative  éléments,    that  décide   the  external  appearatK^e 
of   tne  medlaeval   vault,    are   the   ribs,    tneir  geocaetrlcal    arranf 
ement,    proport  ions,  of   their  dimensions   to   those  of   the  compart 
men^s,    their  profiles,    keystones,    their  devel opinent   abov«   t 
fcfeftfi*   Imposts,    and   the  décoration  of  tae  corapartmônts. 

The  geoniet  ri  cal,  sur  rangement  of   the  ribs  ha^   been  sufficient- 
ly  explalned;    It^laiiirely  remains   to  state  that    the  side  arches, 
which,    in  rooms  cbiitaining   free  supports,    connect    thèse  togeà- 
er  and  witn  the  walls,    make  strong  archivoits  and  smaller  ribs 
necessary  and  désirable  on  bot  h  structural   aind  esthetlc  groun^ 
;lf   the  side  arches  support   heavy  loads,    as   those  of  churches 
support    the  clear-story  walls,    or   those  of  warehouses,    cellars 
etc.    support   goods ,    furnlture,    impleaents,    men,    and  otner   ext- 
raneous    loads,    tney  must    be  still   st ronger.      Rooms   containiag 
several   aisles   with   ralsed  central   aisle   require  very  strong 
longitudinal   pler-arches,    wlth  arches   of   less   strength  to  con- 
nect   the  supports   and  serve  as    î^ransverse  arches,    but    ribs   to 
support    the  coaipartments   of  the  vault,    ^lieir  strength  proport- 
lonal    to   the  welght   of   the  vault.      For   such  vaults   to  produce 
the   impression  of  great   strength,    that    the   entire  building  may 
hâve   that   of  power  and   reserved    force,    archlvolts   and   ribs 
must  appear  massive   in  proportion    to   the  conipartments   of   the 
vaults;    for   lighter  Q|ji$«  t  rue  t  ions    to  appear   light  and  gracefuj 
the  side  arches  are  qui  te  unnecessary  in   lightly  loaded  vaults 
and  should  be  replaced  by  ribs.  ^; 

Ribs   and  side  arches   act    like  girders   and   loaded  beams   of 
curved   form,    Fig.  167;    their   strength  increases  more  rapidly 
witn   thevdôpth   than   the  width,    but    the    fibres  most  distant 
from  the  neutral   axis  are  most    severely  strained.      From  thls 
results    for  structuai    reasons   the  requlrement   relative   to   tnet 
form  of  section,    that    its  height   should  exceed   Its   beeadtn, 
that    it    should  be  strong  at    top  and   bot tom,    whi le   it    is   allowa 
ble   to  diminish   the   section  between   thèse   tviroilinii  ts.       in   the 
older  mode  of  vault ing,    when   tae   séparât e  courses  are   perpen- 
dicular   to  tne  axis   of   tne  compartment,    the   ribs   and  arches 
are  strengtnened  at    their   upper   edges,    Fig,     1G7,    agalnst   wnich 
tae  conjpartments   abut;-   but    tnls   addition   is   unnecessary   in    tae 
diagonal   mode   of  vaulting;    so  strong  ribs  and   arcaevj   convey  an 
impression  of   strength,    and    the    posslbi 1 l ty.  of   reduclng   the 
section   between    intrados    and   extrados   allowa    the   aae  of   cur/ed 
mouîdings,    while    the    intrados    fui  fils    its    functicn   as   a  massiv 
round.      Tha   sections    and   proport ional    dimensions   of   unîc-ded 
or    lighlly   loaded   ribs  may  be   de^erlpàned    Indepen.sent  1  y    ircr 
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tue   conditions    ol    Icadlag.       Tne   Ctir-rari 
by    l'illats    tne   rioo    of   ribbed  yaults   ccnatracied   acccràmg    i-o 
Gotnlc   princi^Ies,    and    A^nicn  mak6   tne    llgnt    ioad  ij-ig  "av  îdônt. 
Tnôse    rlbs   na/a   a  ver  y   pldaslng   ciieot    vaiare   used;     thô    rov/s    of 
leaves    on  bota   sidus   are  décorai  ed   by  beadc;d   astragals,    cable 

■inouidin.gs,    etc.       The  ae  cl  ions    cl  sircng  bearing    rlbs,     in   waich 
medlaeval    arciii  t  ectare   was   very    fer  U  le,    arc   yct    regirtcied 
within  very  narre/;-    liniits;     the    lov/er    edge   .^lona  appears   aos  t 
poweriul    and   bold    A-nen    treated   as    a   round   or  pointed   bovvtell, 

^>wnich  at   a  distance,    has   a  niore    enei^geilc.  eiiect    inan   tne 
round,    wiiich  may  also  be   replaced  by  a  cove  or  a  sharper   edge; 
otner    fornis  are    inferior    to   tnese.      Tne  Middle   Ages   créât  ed    in 
the   sections   of    the   ribs  not   merely  members   pecuilar   to    Ils 
architectural    styles,    but    ccrrespcnding   to    tne  develcped  vault 
and   of  enduring  value;     1 eaf -mouldings   witn   beades   astragals    cr 
bands,    expressing    the   relations    of   tne   ribs    to    tiie  vaults   as 
support  ing  members,    har;7ion.ize  well   v/i  tn   tne  sections   of   the     i 
ribs.     *The  mediaeval   motive  of   uslng  bands   set   witn  proclous 
stones   between    rounds   and   hol lows    is   also  very  appropriate    for 
the  décoration  ol    tne  ribs,    and    is    efl ectlve,    even  at   aconsid 
érable  distance,    v/nera  otner    fornis   become    indistinct. 
Only   in  vaults   close   to   the   eye  may   individual  mculdings   be 

,  enriched  and  divided    into   sraal  1er   parts,    yet    even   then  a  boid 

'  treatment    of    the   rib  wi  1 1    be   best. 

The  si de -arches   support ing    the   wails  must   nave  breadtn  as 

I  ^^oil    as   strengtn,    in   tnis    lying  an   essential    dillerence    froni 
tne   sciailer  ribs,    tneir   difierent   décorative    treatrnent   being 
based   on   this.       The  breadtn,  of   tne  side-archas    is-  deterrnined 
by  the  thickness   ol   the  walls    support  ed,    and   since    the  strengii 
of   the  arches    increases   vnlii   their  rise,    the   two    re  qui  renient  s 
of   breadth  and   sirength  will    be  sufficiently  satisfied,     ilî 
they  are  built    of  several    rin-gs   or   courses,,  whose  maximum  depli 
is   determined  by   the  deptn  of    tne  stones   as   quarried.       The 
sidu   arches   accordingly   consist    of    two  or  more   rings   oî    arcneç 
according    to   the   triickness   of   the  wal  1   and   the    loading,    and 
thèse  may   be  arranged    in   ha  If   or    full    steps   as    requlr^d,    so 
taat    lae  slde   areh   produces    the    impression   that    tnewalic    tha- 
selves,    hâve    laid   open    their    interiors.       Tue   simplest   and   most 
appropriate  r.iode   of   profil  ing    tae  side  aches    consists    in   arraa 
jâng   their   sections    in   steps    cr    'orders',    whose   alternat  ion   of 
îight    and   shade   gives    the   boldest    effect;     their    relation    to 
the    loading   ccmpartraents    is   saov/n   by  the   elastically  curved 
rcv7s    01     leaves   '.vita   sorae    lillet-s,    Fig.     171.       li    tae   pr.liie    is 
to   nave   a    richtir    foi':n,     tae   angles   may   be   repiacea   by'.  epar  ae 
groups    Cl     V    rc  ;nd   bei.veen   hol  lows,    gi/in-,   an    1  iprecci    n   <'- 1    er 

i  ergetic    force      ani    iî    tne    lower    edr'.e  of    ir.^   c'tjppcd    ^rc       ^s    'o 
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bcwtell   will    best    fuHii    tais    purpcse.      Wa    thus   rationaliy 
reach    lom^    indroducôd    into    tna   grandest    mediaeval    ciiurcues, 
and   can   never   dispense   vvith  model    proliies    ol    tae    12   th- and    K 
th  centuries    in  similar   probleaia,    but    ail    ine    labcred   raflne- 
ments,    such  iavorites    in   tne    late  îiiddle   Ages,    shculd   b<^  cet 
aside  as   pract  ical  ly  vvortnl  ess ,    tiiough    interestlng  htstoricalj 
As    tne   side   archdP  support    t:ie  vauits,    also   keep   tne  piars    i 
apart   and   also  connect    tnam,-    thelr   horizontal    iov^er   suriaces    j 
may  racelve  band-liKa  pattarns   expression    tnis   connection. 
,,  Smaller  vaulted  roo^is,    wnose   piers  are   connected   by  side-ar 
ches  and  covered  by  rlbbed  vauits,    do  not    require  massive  sid^ 
arches    If  not   expose'd   to  unusual    loads;    such  arches  nia!!'^  well 
be   treated  as  broader  ribs    lor  sraall   and    lightly   loaded  vaultJ 
principal ly  acting   as    spannlng  arches.       The  vvali -arches   serve 
as    abutments   on   the  walls    lor   the  conipartments   ol   the  vauits 
and  will    then   be  portions    ol  a  side-arch,    so    that    the  otner 
sections  inay  be  obtalned    irom    that    of   a  rib   by  doubiing  or 
halvlng   its   breadtn,    B'ig,     172.       It    is    tnen   correct   and  one  of 
Une  simples*  and  cheapest   décorative   expédients    to   replace   thi 
angles   of   the  ribs   and  arches   by  charniers   or  coves,    to»  increaid 
the   ellect   ol    light   and  shade. 

Il  columns  are  connected  by  arches,    Ronian  and  Renaissance 
architecte    treated   thèse  arches    like   the   elassic  architrave, 
even    lormlng  coliers   in   the  under  surlaces   ol   thesa  archivoltd 
They  either  were  wrong.in   treatlng  arches    like   curved  beams   oi 
stone,    or  our   ideas   ol  the  meaning,  ol   tne   lef»m  ol   the  archi- 
trave must    be   Incorrect,    whlch   cannot   be  the  case.      Tiie  arcnlJ 
Itrave   form  as  a   support  ing  stone  beam  above  a  colonnade,    was 
Ipecullar  to  Grecian   architecture,    its  division   into  saveral 
Ihorisontal  divisions,    and   the  .décoration   ol   its   under  side  by] 
Iband-like  patterns,    expressed   the   idea   that    tne  columns   shculd 
[be  connected  bya   tightly  stretched   band,    uponn^/nich  a   load 
Imight   be   laid  vvithout    causing   it    to  bend.       But    the   Greeks    thod 
Iselves   emplpyad    thi s   archrtrave    lomi  to   enclose  Windows   and 
Idoors,    evenusing   i t   as   an   arcnivolt   at    tne  aquaduct   at   Ataens, 
land    it    therelore   beconias    untrue,    or   other    ideas   wère   associât  h 
led   with   thèse    lorms;    Rcnian   and    riônaissance  mastars    heve   simpH 
laccepted   the  Grecian   lorms,    pernaps  witnout    understandi ny    tne 
I  ideas   associated  vfilh    tnem  by   tiiat    peopla,    wnich  appcaJ^    to  ' 
hâve  diliered    Ircm   tnose   we  aave   been   accus  toniad    to   coan'er' 
'.7 i  t n    the   ar ch i  t  rav e. 
I      The  Classic   p. tylas   consiàarad   an   opaning    in    x   waj  I     -s     lai:^!] 

fhoie,    peparated    Irom  the   maconry  ol    the   vvall    by   a   bor.eringl 
rame;     but    tae   .'iiddla   Ar;a3    iooked    oA   an   o  pan  in,;,    prc^a    ing    thd 
appearanca   by    its    simple    splays    or    recasjaa    s'api^,    .-s    il    ina 
•^iali    nad    opana^    oi    i  t:;    Ov7n   accci'd,     iaying    b.rd    ils    i:.:aric.. 
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feoraering    fraraes   are  evldeutly  net    '//antiat^   even    in  meaiaeval      j 
twails,    but    ara  arranged  beneatn  support ing  side-arcnes,    wnich 
Iplay   the     chiel    part,    structural    éléments  prédominât  ing,    even 
liii   cag-e  of  wheel    virlndo^^s   and  décorative  v/-orks.      Tue  arenivolt    : 
Iconstructed  on   tue   G^aeco-Rornan  prlncipl  e^^jimi  tes  weil    vylth  thel 
Iraedlaavai   vault,    so   long  as   the   pier  ail  ords  sépara  te  supports- 
Ifor  the   Imposta   ol    the   arches,    so   that    each  arch  iTiay  "be    ireely 
jaeveioped;    t)Ut    iî   the   irapqsts   are  so   formed   that   the   ribs   and   1 
Iside'arches   lntej?sect   and   interpenetrate  at    their   ends,    tue 
larches   cannot   be  deveioped   throughout    theîr   extent,    the  pi  ers 
Ithen  beeome  clustered  piers  as    In  thé  best  mediaeval   period, 
|â.nd   tue  archivolt   has    then   lost    its  signlflcance^    and   Is   it        , 
■préférable   to  treat    the  ribs  and  sld©  arches   in  accordance 
Iwith  medlaeval    principles.  '  i 

I  -  JRibbed  vaults,    like  dômes   and  Uonian   grolned  vaults,    requlre 
Ikeystones    for  structui-»al    reasons,    though    light  vaults   need  not 
Ibe  unneceasarily  loaded  by  the  kejrstoae;    but    if  they  require 
Igreat   strength,    the  diagonal   ribs  must   be  considered  as  proj eç 
Iting  arches,    orpointed  arches  raay  be  used;    requiring  spécial 
lloads   at   their  apexes.      The.  keystoJie   is   support ed  by  tne  rttîs 
■and   is  most  appropriât ely  decorated  by  a  suspended   fiower,    a 
Igarland   of    leaves  and    fiowers,    aliegorical    représentations, 
Ishieids,    heads,    etc.  ,    and   its   vridth  may  correspond   to  the  greâ 
Igreatest    width  of   tne  arches   at    the  point   wnere   the   ribs  abut 
lagainst    it;    Fig.     173.      If  kèj'stones  serve    for  suspension  of 
■chandeliers,    cr   ropes  pass   through   them,    they  must  be  perfora-, 
Ited,    and   tneir  décorations   be  arrangea  around   theqcentral   opea 

■  ing;    if  beils,    materials,    etc.,    are   to  be  hoisted   thrcugh   tneçï 
[they  must    take    the    form  of  a  circle  of  voussoirs,    and  their 
Idecorations  must   be   treated  in  accordance  with  the  principles 
lestablished   for  keystones   ol  dômes.  , 

I      Several    kinds   ol  keystones   are   lound    in  ornaraental   vaults,'^^^ 
Isubordinated    to   each  otner    in   rank.      The  principal   keystona, 
leach  vault   having  but   one,    shouid  pernaps   be  decorated  by  scu^ 

■  tares,    heads,    etc.  ,    tne   inferîor  ones  by  shields,    symbois,    etç- 
Iwaile   tnose  of   the   tàird'and    fourth   ranK   rece'iye   rosettes   and 
lleaf-ornaments.       Both   the  Middle  Ages   aind    the   [Renaissance   treâ 
■treated  keystones   as   massive,    suspended,    lorms   or   pendants, 
l^iiich  arti   especiaiiy  appropriate   if    the   vaults   must    either  be 
iht5kviiy    Icaded,    when    they  must   appear   heavy   to   the  eye  and  be 
|mà.3jitely    treat^Jd,    or    if    întended    to    receive   chandeliers,    wnen 

may   hâve    tae    1  orîiis    of   gracelul    suspended    chg,ndei  i  ers.       To 
ond  vnis    for  nivi^rely  décorative   purposes,    wnen    tiicjy   hâve   no 
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ments,    we   flrct    nave    to   ccnslder    tnemonly  so   i  ii»  as    t'aôy '^J^;^ 
unplastered,    or   thelr   c-ons truct  ion  Is   visible,      The  earit«r    " 
Middle  Ages   almost    always   constructed  cor*ipartnien^3   of  vaull3 
ûf   eut   stone,    soraetimes  wlth   unusual   dimensions,    ao   that    the 
nnaGsiye  yaults   could   even   reclst    fire,    rôqalring  corraspondlng 
ly   powerfui   abatmenta   and    tlying   buttrasses.      Tne  great  HStctlTi^ 
ty  of  building  durlng  the   12  th  and   13   th  centuries  denianded  a 
rapld  mode  of   construction,    tae  ^aulting   requirlng  much   time 
and  raoney.      No  attention  was   pald   to  décorât  ing   the  compart- 
menta.      It   was   toilsome  to  prépare   the  stones,    taat   #are  not 
large,    and  werAmostly  placed  at   a  considérable  distance   froza 
the  eye,   so  tiHi   llttle  was  done  to  esthetlcally  treat   the      %^ 
rault.      Neatness  and  accuracy  of  exécution,    a  soft  and  yet        | 
clear   play  of   llght  and  shade  on   tne  surfaces  of   tne  7ault,    p*i 
suit ing  both  from  their  arrangement   and  the  gênerai   plan,    rém- 
alned  duriag  the  en tire  Mlddle  Ages  and   Is  now  the  principal 
j  requlreraents   for  a  p leasing  ef  fect   of   tne  va>ult3,    ^i*l^|^  ^as 
furtner  helghtened  by  the  bond  used,    and  by  tne.  texttira^'ibf  the 
visible  surface  and  the   lines   of   Its  joints. 

Modem  vaulted  construction  seidom  uses  eut  stone  but   commoa 
Uy  brick  for   flliing  compartments  of  vaults;    tne  most  antural 
fdecoratlons  conslst   In    forminii  a  border  and  in   the  use  o-f  déco 
ratlve  bonds;    the  more  carefuliy  tne  raulting   Is  executed,    the 
tmora  pleasing  wiil   be   tne  eftect   obtained;    the  mosaic-like 
points   Of   brick  raasonry  hâve  an   appearance  allied   to   that   of 
Itextile  fabrics,    and  an  analogy  in   the   treatiiiant   of  vaults 
Itaus  arlses,    to  that   of   freely  suspended   tapeatries   and  of 
Itextile  fabrics,    a  space -enclos ing  masonry  recalling  the   tent 
Iroofs,    boih  by   its   structural    bond  and   its   extemaî   surface, 
[that   werd  suspended  between  pillars    for  protection    from  iight, 
Iwind  and  weather,    extemal    enemida   and    inquisitive  eyes. 
I  e.      Cloister  Vaults. 

I     Mot   much  may   be  said  of  cloister  vaults   additional    to   the 
Ipreceding  discussion   of   vaults;    Ihey  are   tae   converse   of   groin 
Ivauits,    because,    thougn  produced   by   intersection  ci    tannel 
■vaults,    ail    those  parts  are   retained,    wnich  are  omitted    in 
Igroined  vaults.      At    tne   Une  of   intersection,    tna    .ond   itself 
Ifornîs    strengthening    ribs,    kaing  séparât»    ribs   unnecessary;    a 
Ikeyatone    is    required    In   dômes   and   riboed   groined  vaults,    also 
le  lois  ter  vaults;    compartments   need    tne   s-ime   treatment   as    in 
Icompartment   vaults,    and   ciolster  vauits    on   polygonal    plans   ap-- 
Iproxiinate   in    form   to  dômes,    whose  àaeo ratlve    trdatmcnt    tney 
lalso    fol  low. 

I  3.      Renaissance  Vaults.  "^ 

1     The  Renaissance,    when   not   direct- ly    us  ing   tioiri-xn   or  mediaeval 
ivauits,    usually  décorât ed   by  paintlng   or   stucco   ^^vcrk^    général- 
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Ilyemployed   low  corapartment  vaulte   In  coinbl nation  «witn.  thô  so-  J 

Icalled  wQlsh-grolned  vault,    vriilch   ilkôwlae  afforded   largo  Burfl 

kcôs    for  décoration    In   relief  and   palntlng.        Such  cosïpart.raanlMi 

kaults   werd  mostly  vaulted   irom  trtelr  angles   toward   theii»  c^l3^ 

[très,    Fig.  175,    and  are  more  or    less  modifications  of  donaes  àSl 

Iclolster  vaults    In  eomblnation  wlth  portions  oî    tunnel   vaults,  j 

knd  may  be  decorated  by  formlng  borders,    a  greater  promlnence    J 

lof  the   centre,    or  by  accenting   the   trajisition  of  one  U^rm  of      J 

pault    into  another,    in  accordance  wi^th  the  use  of  décorative.,  j 

ibondsî    thèse  accentuations  may  be  prod-uced   by  projeeting   ribs,  J 

Iwhose  purpose  is  more  décorative  tnan  structural,    and  whose       | 

lintepsectlons   raay  be  enriched  by  keystone.s  of  ail    kinds.      Com-J 

Ipartment  vaults   of  ttils  klnd  are   less  suitabl.-    for  heavy  loaâ|^ 

Ithe   flaîter  they  arô,    and  are  only  justtfied  by  t;ie  most  oard-1 

[fui   construction  and   the  best  morâar,    seldom  remain  ùnplaster-l 

edj    but  are  chlefly  jirranged  with  a  vletto  décoration  by  palnl 

Iting  and  stucco.  1 

I     To   the  Renaissance  vaults  may  be  added   fan  vaulVs,    derlved     l 

I  f rora  orn^amental    grolned  vaults,    and   Introduced    in  the    lato  l^^j 

Iglish  Gotnic,    though  in  construction  more  nearly  allied  to  Ro-I 

man  and,  Renaissance  vaults*      They ^are  really  combinat  ions  of     I 

Lahnular  surfaces,    and  therefore  surfaces  of  rotation,    whose  ,      l 

sections  may  be  circular  or  otherwise,    so  arranged  that   the   inl 

terspaces  existtng  between  their  upper  bases,    are  ei ther- f illdl 

by  dômes,    segmentai   dômes,    or  pointed  vaultS',    Fig.  177;    i  f   the  1 

half  diagonal    is    taken  as    tne  radius  of  the  vault   instead  of     1 

tne   iialf   side,    diagonal    sections   of    the  vault  are  sômlcircles|l 

and   right   sections   are  pointed  arches,    wnose  crowns  are   lowerl 

by  the  différence  of   the  half  diagonal,  and   half  span;    a  sharp-l 

and   graduai  1  y  vaniahing   intei^sect ion   line  of  convex  curvatruré.1 

1  rises   from  tnem  to   tne  apex  of    the  vault,    Fig.  X78;    each  comp- ;■ 

artment   of   tne  vault    i  s  borne  by  une   support,    and   is   in  plan  afl 

square  portion   eut    irorn  an  annular   surface  of   circular  sectioM 

and   thèse   sur  laces   close ly   join   e^ch  otner  withcut   leaving  anyl 

gaps  between   tnem;  \  I 

Thèse   i an  vaults   hâve  soraething  very  characteristic    in   theirj 

external    appearance  and  vividly   racall    tne  -folaige  of   the   fan  i 

pal  m,    uniforniiy  spraading   outv/ard   on   al  i   s  ides,    and  must  alvra» 

be  decQBated  by  accenting   the   hori/.ontal    Unes    in  accordance    I 

witn   the  horizontal    Unes    of  stone   ccnstruct ion.      Very  pleaslJ 

décorative  motives   are  connect«d    ^ith    the   donucal    surfaces   usd 

UG  ed    for    filling   the   interspaces    bet..y«on    tne   ccivpartihents    of    ■ 

the   vault,    ci^cuia^    in   plan,    ana    tne   arrcw.igem«nt   of   serai  ci  rcu^ 

iar   diagonal    sections    1  eads    to   a   pecaiiar    tre^Ument    oi    tne  ken 

L  3 1  ^h  e,       ArcneG    a  ro    unn  oc  cg  &i.r  y   i  n    i  an    v-^-u  ils,    nies  t  i  y   ne  î    nar  -  ■ 


tno ru '^  i  :; pi    ^fitli    taei 
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whlch.:consist   oT  a  séries   of    lan-like   lUbs  connected    togetne; 
taeir    inierspaces    filied  wiin  stcna  slabe,      Snglish  medlaeval 
lan  v-auUs   are^eneraliy   based   on   iliis   prlnclple.      (Ylollet-L 
Duc   suggests    lan  vaulis  built   of   cast    iron  plates,    ©aeh  déco-, 
rated,    ail    being  bolted   together,    and  supported  by  an  uppar 
^rame-work  of    iron    bearas.       Such  has   net    yet   been  built.). 


Chapter    11.      Columns.  > 

^'  1.      General   Considérations. 

VVe  cannot   crltlcaliy  dxaraine  ail    tne  orders   oi   coiurans    tnat 
past  architectural   styles^ hâve  produced,    but    the  problem  hère, 
is  only  to  seek  that   gênerai  1  y  valld  point  of  vievr,    wntch  raa5l| 
lead  us   to    tne   treatment   oi    ti\e   columnar  orders. 

Ceilings  requîre  supports  to  receive  tne  load  and  transmit 
i|uii<townward  pressure  to  the  loundaiion;  the  external  vralls 
and  the  partitions,  as  wei 1  as  the  columns  and  plers,  act  as 
such  supporta.  The  load  always  appeârs  ver y  massive  and  bulk: 
in  coraparison  wlth  the  supports,  tne  idea  of  welght  belng  al- 
ways assoclated  wlth  IbaàJfeiaass;  to  receive  thèse  masses,  It  U 
both  appropriât©  and  pleaslng  to  enlarge  tne  upper^ends  of  th^ 
supports;  the  load  must  hâve  a  flra  support  and  must  be  dis- 
trlbuted  over  a  large  area  of  the  îoundatlon.  Ail  architectu. 
rai  styles  therefore  characterize  by  a  capital  the  end  of  the 
support  recelving  the  load,  and  usually  by  a  base  the  end  trj 
mittlng  the  pressure  to  the  subst i^ucture,  tnese  intermediate 
members  not  only  fulfllling  kno^vn  material  purposes,  but  also 
characteri  zing   the  nature  of    the  supports.  s^' 

For   round  columns,    thelr  cap i  tais   and   bases  are  chlafly  ti^i 
sltional    lorms,    changtng   the  clrculaX   3t;#U{»^Qr^  Into   tne  squj 
form  of   the  abacus   and  the   pllntn;    ail   nations   hava  compared 
tne   capital    to   the  nead  of   tne  hurrun    form,    a^.d   the  base   to   iti 
leet.      The  différent    functions   of   tae  upper  end  of  the   suppor) 
wxilch  élevâtes   a    load   cr  an  ohject    in    tne   air,  af  fording   it   a 
resting  place  suited    to    l  ts    ferra  and  dimensions,    and    forming 
a   transition    to   the   support,    were  more  or    less   clearly   under- 
stood  and   expressed   b5'   différent   nations.       The    lower   end   of 
the    support   was    not   characteri  ^ea   at  ail,    a.s    if  tne  support 
was  drlven   in   the    earth    like   a   pile,    or    il    was    lormea    like   a' 
cushion  or  pllntn,    or   oven    took   tue   îorn  cf  an   animal,    on 
waose  back  stooà   the    colur.-in.       Tne  supporta    taeraselves   were   ro^ 
gardad   as    unyielding  stractaral    menibars,    and  were  decorated-  b: 
parai lel   s  tripes;     in  memory  ci    tneir  original    purpose,    as   men 
ly   serring   to  support   a    îlgat    tent   rocl,    taey   were  sometlmes 
rep rastiuied  as   belng   wound   ^vitn   ta  1)63*  ries. 


Thece 


gênerai    considérations    of    lïie    lorntition   oi    supports 


were   not    only   controîllng   durlng   pa.it    limes,    but   ara   so  stlll 


m 
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and  wîll  30  ramai n  for  ail  future  Unie.  Yet  tnoy  are  modlfl«Œ 
in  détail  by  the  dl i f erent  nations,  as  well  as  In.  accordnace  1 
wltn  the  probleni  to  Vhich  tney  were  applied,  and  trreir  connecJ 
tfon  vfltn  other  architectural  détails.  The  (tlfierent  functlqil 
of  tne  columns  restricted  their  forms  witnin  certain  limita,  m 
ind  are  first  to  be  carefully  understood,  if  ona  vyishes  to  reJ 
Tiew  the  multitude  or  tovroa  oî  colur^ins,  that  hâve  art  s  en  in  1 
aï  1  parta  of  tne  worid.  To  dlscover  ail  tne  ideas  that  InfluJ 
enced  the  dillerent  races  in  tne  lornuticn  of  supports  is  quiw 
impossible.  j 

Why  Egyptian^columns   take  thelr  spécial    form  ^d  no  otner       I 
cannot  be  explained,    but  on.ly  tais  raay  be  discerned,    that  a    ;M 
need   clearly  exiated  of  distlngaishing  between   the  upper  and    1 
lower  ends,    that   the   leaves,    stems  and   flowers   of  the  lotus       1 
and  papyrus  were   lound  sui table  for  covering  the  supports  of  al 
tent   roof,    and  that    the  practlce  of  wlnding  tapes tryabout  coll 
unns    is  very  anclent.      Ail  Egyptian  architecture  créâtes   the   | 
impression  that    the  whoie  building  was   concoiyèd  as  an   imita-  j 
tlon  of  the  tenta  of  nomadic  ltordes>    that  settled   in  the  Vell-j 
wooded  Egypt,    and   tjàe  naturalisni  in  the  treatraent   of   the  colo»| 
ing  permlta   tne  conjecture  that    the   idea  of  a  support,    vrhooe     j 
capital   should  express   the  confiiez  with  a  burden,    Is  not   a       j 
primitive  one,    but   that   of  holding-lp  soDething,    and  of  crovyn-l 
Ing   the  upper  end  as  being   the  head  of  the  coi umn,    stands   in     j 
tne   first. place,    together  wi th  symbo-iic   ideas  not   novr  under- 
stood,      That    the  Doric  column  is   closely  allied   to  the  Egyptia 
jcan  scarcely  be  disputed,    as    it   essentiall     differs   only  in        1 
[the   form  6t  theocapital,    in  whlch   the  idea  of  receiving  the        i 
load  cf   the  entablatuVe  on  a  spécial   cushion-î ike  support  ap- 
pears   to  hav©  been  originally  expressed  by  polntedU^aves  with 
recurved  points-      Whetner   tnis  was  actually  tne   idea  the  Doric 
capital   was   intended  to  erabody,    or  another  nôw  unknown   to  us,    ', 
Ican  never  be  determined  with  absoiute  certainty.      The  fornis   of 
Itne  row  of   leaves  with   recuryed   points,    not   only  employed  as  a 
Isupporting  but   also  séparât ing  member   in  ail   Grecian   architec- ' 
Iture,    and  as  an   imitation  of   tnis    in  Roman  architecture   to  , 

Iconnect^two   ent  irel  y  différant   objects,    appear    ironi  tneir  der- 
llvatlon   to  be  modifications   of  primitive   form-el amants,    s^cn      ' 
bs    likevyise  are  represented   in    tne    leafy  crowns   of  Egyptian 
papitals,    and   in   Perslan  and    Indian  columns,    that    remind   one 
fcf    fringed   spear  shafts.       If  we  wish    to   retaln   tnes^    lornis    oi 
Beaf  bands,    not   historical    but    practical    and    technlcal    r^naons 
Jiust   aetermlne    their   character. 

I    A  peculiar    form  oi   capital,     later    (ullv  deyeloped    in   ih^    Ion 
me   capital,    was    introduced    in  W.  Aaia;    the   cushicn   appe^^rs    to 
le    tne.jnotiye   îor   ail    such   capltais;     tnis   ousaion  serving    to 
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isup,j  Lne   en'  ..lature.       Wo  âIso  sec   on   represantat  iv:-0    on   va 

ses        ;    lonlc   capital   dir«*ctly  used  as    tha  seat   oi   a   Hii-^i'^», 
jUfîî    »e    tae   Doric   capila.1   vras   used    In  aepulchral   monuments    to 
3Upi  .,rt   a   figure,    palm,    of  an  acrtteria.      Howaver   lne   lpï*m  c  i 
tnd    lonic   capital   may  hâve   orlginated,    ils  ^ortgin  as   wel  1   as 
ti^at    01    tne  Doric,    has   no  signlflcance   for  our  arcMtecture, 
since   tne   ctrcle  of   ideas  of  ancient   vases   lie  wholly  outaide 
human    ideas    in   gênerai    and   those  generaliy  vall^K 

The  motive  of  the  capital  wlth  tvfo  différent  ferras  of  sides, 
pe.jacted  in  tne  lonicccapl  tal ,  wlll  always  reniain  indispensa- 
bl  -  to  the  arcnitect;  whon  two  directions  are  to  be  ircde  deci- 
dnaly  prominent,  medtii(fc<al  architecture  did  not  exclude  the 
t^o-sided  capital.  But  if  the  lonic  capital  is  to  be  used  for 
tr.«  angle  column  of  a  building  with  portlco©^,  wrhich  la  not  in 
accordance  with  its  nature,  a  happler  solution  m|U9t  ba  sQi|ght, 
iftan  tnat  foundfpr  simllar  cases  1j  y  thé  Gre<iks,  We  ca% 
designate  such  unskllful  expédients  as  erroi^,  with  thbsa 
^nich  the  liomâns  hâve  been  so  much  blamed,  and  that  hàv%(: 
so  thcught.lessly  Imltatad  by  mod^rns,  and  whlch  ar^  ^<saf^<ff] 
better  than  the  aberrations  In  architectural  forins  paniiifefe 
by  tne' late  Oothlc  or  late  Éenaissance.  .''■'.'<:' 

As    ih   the  'older  Egyptlan  capital,    the,  echinus  ôi^^^^           DoPiô 
capital    is  merely  an  uhdavoidpaad  bail;    with  It   t»  ail lad   the 
Corinthian,    j ust   as   th©  Egyptian  bail    capital    Isto  th©   lattap 
but   the  bell   capital  of.  the  Egypt ians  is    full y  deyaloped  on 
ail   sides,    having  no  proper  abacus,    and  the  Corinthian  retalhs 
the  abacus,    and  very  fui ly  davelopad  scrblls  and   laay as  sup- 
port  the  angles  of  thls^     Two  principal    fonna  offlowars,    the ^ 
rosette,    and   the  palm,    aa  wall   as  hal  f -develop-ed  buds,    f 1 1 1 
the   intei^spaces  betvreeii  ieaves  and  stems,    and  f^ri^ai  termainal 
and  dividing  parts   of  the  stronger   branches,    while   the  soaller 
branches  •disperse   in  a   free  play  of  Unes.      The  Corinthian 
capital    is   no   longer,    llk^  the  Egyptian  beèl   capital,    a  clus- 
tar   of  simllar    j lowers   and    ieaves   bound    together,    but   plant 
lorin^3   grow  Up  around   the  bell    in  a  way  that   betrays   a  thorough 
study  of  nature  by  the  Greek  sculptor;    if   tne  bell   be  largely 
visible, 'ap    in   tiie  Tower  of   the  V/inds,    it    is   closely   ccverdd    , 
by  a  rcw  ol    applied    Ieaves.      A  second    row  of    laavès    covers    the 
lovver  ends   cf   the    first;    ii   one  row  is   composed  of  uncut    edged 
lôavas,    lii-.6   the  upper   ones   at    the  Tower   of   the  Winds,    or   the 
lower  at    tue  Monument   of  Lysicrates,    as  a  contrast    to  thèse, 
the    iôaves   oi   tne   second   row  are  deeply  serrate  and  hâve  d^^p  \ 
incisions   or  eyes,    suçh  as  are  not    only   found  on   the  Acanthus^ 
but    on  many  Compositae,    the  Thistle,    Poppy,    and  raany  Umbellif- 
erae.      it    is  very   gênerai  ly  '  tne  case   tnat   no  parttcuia'r   plant 
form  is    imitated    in   the  Corlntnian   capital,    but   spécial  'and ' 
character ist ic  ' , - 
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character  iatlc  parts  are  borrov/©d    loom  tue   plant  worid,    and 
tfteea  are  developed   in  acccrdance  v/ith   tne    laws   of  growth  of 
ac tuai  plants,    tnus  creatlag  an   Idéal  Flora,    whose   follage 
%eôks   those  parts   oi  the  capital   geomètrlçal  ly  most    inoportant, 
th©   ends  of   their  leaves   and   branches   recurvlng  in  irae  grolflh 
or  ro'liing  ap  under   tne  abacus,    their   flowers  appearing  to 
strive   for   lignt   just   as    flowers  ^o   in  nature.      AU    the  sepa- 
rate  parts  of  tiie  completed  Corinthianccapital  are  in   the  beat 
relation  to^eaoh  other,    but   the  Hona-n   forst  becam  pétri fted, 
as    if  cast    In  a  mould,    naturist Ically  swelled  and  yet  dry.      TJï 
The  motfve  of   the  Gorintohian  capital  has   becoraa  s o* indispensa- 
ble  in  architecture  tnat   it   wa^s  not  only  sometimes  used   in  the 
Middle  Ages,  but   was   so  beautifully  developed,    that  some  exam- 
ples  eqaul   the  Grecian  capital. 

We  aay  almost  say  of  Roman  capîtals,    that  whatever   in  thera 
ts    good   is  old,    and  whatever   is  new   is  bàd.      The  changes  made 
in  Grecian  architecture  by  the  Rocaans  had  no  référence   to   the 
original  meaning  ci    the   forms,    excepting  the  wholly  extemal 
and  chiefly  practlcal.      The  Doric  capital    is  almost   the  only 
one,    in  whose   transformation  an   improvement   is   to  be  discernent 
it   has   indeed  become  entlreiy  distinct   from  the  Grecian  and 
has   thrown  astde  many  pecul iari ties  of  that,    tnereby' gaining 
in  usablltty,    especially  for  buildings  coraposed  ol  several   sta 
jiôs,    where  the  différent   orders   of  colunms  are  arranged  above 
each  other.  ' 

The  Roman  Composite  order,  lirst  deveioped  by  comblning  for» 
from  lonic  and  Coriiitnian  ca?ital3,for  use  in  buildings  of  sev 
eral  stories  and  to  enî?ich  the  repertory  of  form,  may  justly 
be  thrown  as ide,  empioying  the  graceiul ly  decorated  Corinthiaa 
like  capitale  of  the  eariy  Renaissance  in  i^s  place,  that  vary 
the  motive  of   the  Corinthian  capitarl  with  a   free  play  of    form. 

The  Tupcan  order,    whlch   the  Florentines  cf   the   15   th  and    16 
th' centuries   preferred    from  local   préjudices,    holding   it    to  be 
an   invention  of   the  Etruscans  according   to  statements   of  Vit  ru 
vious,    and  also    lor   practical    reasons,    it   being    the   simplest 
order,    harmonized  well   with  rusticated  masonry,    is  justified 
as   a  kind   of    reduced  Doric  order,    or  as   being   theilowest    type 
of  a  complète  order   in  the  classic  sensé,    althcugh  opposed   to 
ail   Yitruvius^s      precepts,    dutifully  cbeyed   by   the  rvenaissancp 
we   should  net   employ   it   merely  becaustJ   the   ancients   did  so, 
un'less    it   sulted  cur  design    in    esthetic   propriety.      The  rigid 
precepts   of  Vitruvius   and   the  vz-hole  hocus-pocus  of  antiK|ue  ar- 
chitectural   forms,    not    only  modules   and   parte,    but    trlglyphs 
and  métopes,    viaa  and    guttae,    mutules   and  dentils,    etc., 
should   be   thrown  as ide   as   soon  as    they  no    longer    fulfiî    an y 
real    purpoce,    their   original    sensé   being  chiefly  unknown    to    i 
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■force   on   ug.      VVe   uaye   thuc    savcJd    suflicient    of   tne   classical 
colamnar   orders    to  not    ignore    tneni  cr    throw   tnea  entirely  asià 
aside,    but   aav»:;  scugnt    to    iree   oursel"/os    frora  tneir    tradition- 
al    constraint. 

ho  neea   hère,  exlsts    for    troubling   our^elves   about    the   raerely 
aictorically   important    forra-treatraent    ol  Eariy  Christ ian,    Byz- 
antine and  Moharamedan  capitals;    mediaeval   architecture  alone 
shows  ne/r  ideas   in   that    direction,    not   valuelass    to   us.       It 
preferred   to  accent    the  capitals,    and   tna  entire   treatmen't  of 
the   capital,    aie   In   the  Corlnthian,    consiste   of  décorative  cov- 
erings   on  bell-forras,    in   carvlng   low  reliefâ   on  convex   tr^ansi- 
tional    forma   like  Homanesqua  cushlon  capitale,    in  a  combinat  lu 
01    both,    a   favorite  Romanesque   feature,    iastly  during  late 
Gctnic,    in   transit ional    forms   of  ail    kinds,    where   the  transi- 
tion   froni  the  round  colunn   to   the  square  or  polygonal  abacus 
is  not  made  by  a  regular  cur/e,    byt  liy  varîous   changes  al  sec- 
tion and  modes  of  corbelling  out,    forms   both  piquant  and  pleaa 
ing,    espeçially  justified  when  the  purpose  must  be  satlsfied 
by  'the   simple^t  means,    as    In  buildings    for  ordinary  purposes, 
in    iron  architecture,    etc. 

By  tne  sliudy  of  the  eariy  Gtohic  bell-capltal   much  may.be 
learned  of  value  fro   treatment   of  capitals    in   gênerai,    and   eq- 
equally  so,    vsrhether   the    foliage  apprôxlmates  acanthus    leàf- 
forms  x>r    those  of  our  northern  îrlora.      This    flrst   comprises 
the  division  oi    the  masses  best   sulted    forworicing   theç  capi- 
tal  frora  the   rough  block,    the  developwfluit   of  many  pecullari-, 
ties   In   the   foliage   itself,    based  on  very  careful   observation 
cl   nature,    the   treatment   of   the  bell,    to  waich   the   foliage   is 
appiied,    and.  itsv connection  witii  tne  abacus.      The  mediaeval 
capital    l3,best   adapted   to  vauîted  construction    in  many  ways, 
and   the  mode  of    its    formation   Is    better  suited   to   the   clusterd 
pier,   îthan  any  otner    form  ol  capital,    and  vvnich   is    required  by 
devèjbped  vaulted  construction,    whlle  antique   lorms   of  capital 
correspond   to   tne  column  as   an    isolated   tning,    that    can  never 
be  haived  or   quartered   so  as    to   be  p leasing.      Whenever  Flenais- 
ance  masters  hâve  dône   this    from  eccentricit y,    awkwardness ,    or 
poverty  of    ideas,    or   even    treated   tne  caryatid   substt tûtes    in 
this   way,    only  monsters   hâve  been  produced,    tne   imitation  of 
thèse    forming  one  ol    the  many  monstrosèt ies   of  our  modem  ar- 
chitecture. 

The  principal    gain    in    the    treatment   of    the  capital    due    te 
eariy  Gotnic,    conslsts    in  being   taugat    to  make    the  heîght   and 
projection    ol   the  capital    entirely   Inlependent   ol   tne  diaraeter 
of    the   column,    and    to  m^ike   the  vaults    in   harmony  wi  tn   the  mass 
of   ihe  ,pler  and   vvith   their   loads.      Proportions   of   classic   €*-:t- 
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colurans  harr\onl:5e  so  perfectly  wlth  their  entablatures,  tnat 
essentail  variations  thetefroni  ara  impossible  wltnoat  Injury 
to   the   character   of   tne   ent i re  order. 

Where  the  height    is    flxed  by   the   gênerai   harmony  of   tn©  arcjfe 
Itôctura,    It   Is   not   possible  to   flrnily  adhère  to  the  proport- 
Ions   of   the   classlc  orders   witnout    recourse    to   the  expédient 
of   plactng   It   on   pedestaîs,    or  being   troubled  by   Inconvenlen- 
ces   of  ail    klnds.      Only   in    the  same   ci  as   of   problems  présent  ad 
tq   the  classlc  archltect   can    the   proportions  of    the  orders   be 
strlctly   retalned,    and   lienatssance  raasters   hâve    fréquent  1  y 
found   themselves   embarrassed    in  church  architecture,    not   able 
te    free   themsôlves    from  the  conâtraint   of   the  antique,    but 
coiûpelled   to  arrange   the  plan   to  suit   the  arraungement   of   the 
colUKins,    Instead  of   the   converse.      One  can  ^hen  onl.y  consult  ,   , 
mediaeval   architecture,    unconâtralned  by  traditl<j|n,    that  detaip 
mlned   the  proportions   In  accordance  wltn  the  problem  for  80lu#\ 
tion,    wlth  artlstic    feellng  as   sound   as    the  Greclan. 

Classlc  styles  almost   always  strèped   the  shaft   of   th®   ©ol^^l 
wlth   flûtes,    which  Ônhanced   the   impression  ^i   tà^Vlgidlty, 
Taese    flûtes  were  replaced  by  gi  Ided  stripes   In  columhs  of  thcrfà 
nobler  klnds  of   stone,    of,;ïietal,    or  If  ç^îaced   tn    the  interlorg 
of  apartments.      From  esthetlc  points  of  Tiew,    It   Is  very  dlf.^ 
jvantagecus   to  treat    large  and  massive  colusms  wlthout    f.lutesj" 
,as    they  appear  rather  heavy.    though  thls   Is  well   sulted   to 
small    and   slender   colurans.*     Accordlng   td  classlcal   Ideas,    col- 
umns   alwaysf   requlre   to  be  dimlnlshed,    both  when   free  and  ahen 
connectedMrwith  each  other.      A  %f ^ilea  bc»^4>  t&  ^vmiiîÎAblQ 

A  swelled  shaft   ts   j  ûst  Iflàble  1  f   Its  ovsm  welght   and   Us   r^s 
Istance  to  erushlng  raust  ,bé  considered;    in  the   first   case   Its 
lovrer  dlameter  should  be  gpeatest;    in  the  second-  the  enlarge- 
ment  should  be  mortj  nearly  at    the  mlddle  of  the  shaft.      Masslv 
Dorlc   colucans  were   formed   in  accordance  Wlth  the   flrst   prlnci- 
ple,    but   very  tall   Corinthlan  coluinns   usually  agrée  with   the 
second.       If  very  short   and  thlck  colaiiins   are  employed    for  sup- 
porting  massive  va^lts,    whose   ri bs   cause    tnrusts   In  many  dlree 
tlons,    a  conslderably  enlargement  of   the  colunin  appears   prêter 
able   to  none  at  al  h      An  enlargement    is   peculiarly  proper  and 
désirable   for   small    métal    colua^s   exposed   to  erushlng;    but    It 
is   nonsense   to   enlarge  columns    taat   are  not    free,    but  are  grou 
ped,    as  done  in    the    late  Henaslsance  and   sometimes    Imitated 
now   from  poverty  ol   Ideas.      Swelled   pli  asters   shculd  never   be 
used,    nor/another   favorite  blinder,    rusticated   columns,    tnelr 
separate  drums    traated  as    rusticated   blocks,    wnl le  tnelr   capi- 
tal s  and  bases  are  Completel  y   linished.       This   non»ense   was   a 
favorite   Idea   In   even   the   best   Renaissance   era,    and   Is   modl- 
fled    In  vartous    ways;    ail    tne  drums   of   the  half  columns  are 
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eitner   rustlcated,    when   they  appear   as    If    Incruated  vvltn   the 
deposita    rrom  a   aot   spring,    or   rugtlcatad   square  blocks    alter- 
nate  witn   circular   druras  as    If   the  money  nad  been  expendad    in 
flnishing  ihe   former,    or  ihe  atones  are  ail   cyllndrlcal,    haîf 
of    them  retaining   tnelr    rustlcatlon,    so  as    to    interrupt    tne> 
flûtes   of    the   column   and  seemi ng   like   rougn  bands   plàced  î3,roud 
th©   cblumn.      No   one  possessing   a   pure,    artistic    feeling  vvill 
deny   tnQ.t   ilenaissance  nîasters   weil    understcod  how  to   prcducô  a 
magical      effect    with    tne'  means    chosen    by    them,    and   to  obtain 
good  proportions   of  détails   and  of    the  whole,    that   wlll    always 
continue  marvellous;    but   a  poem  inay   oe  patched  up    from  pompous 
phrases  and   reiïjain   ncnsense,    tnough  pleasing   to   the  ear;    th© 
vYorth  of  architecture  la    not  merely   in   Its   pleasing  effect, 
but  also  raainly   in    the  choice  cf  motives    for  spécial   purposes 
and  means,    and   It    must    always   be  considered   as    conipletely  witfe 
out   architectural    raeaning   to   combine  motives   entirely  at   plea- 
sure. 

Tnô   shaft   of   tne   column  always   rem  ins   a  unlty,    and   can  nev- 
er   be  considered  as  a  unifled   combinat  ion  of  many  parts,    like 
masonry;    it  may  indeed  be  vvound  with   tapestry,    as   masonry  may 
likewise  be  covered,    and   in    thîs  way   is  ail  décoration  of   the 
column   by  reliefs   or  paintlng   justlfied;    tne  shaft    of    ihe  col- 
umn   should   be  divided    into  a  shorter    lo.ver  portion  and   a  high- 
er  upper  part   by  an   Intermediate  member;    the    lower  part   of   tne» 
shaft    is   either    left   smootn   to  avold    injuries   to   the   flûtes         , 
from  passers,    or  an  annular  band    Is    interposed,    projecting 
1  rom  the   lorver  part    cf  the   shaft    to  make  the   lower   third   of 
the   column  appear    thicker,    or   to  distinct  ly  separate  the  smocli 
or  décorât^    lower  portion   from  the   fiuted   upper  part.      But   to 
treat   a  column  as    i  f  composed   of  courses   of  stones    is    in   com- 
plète opposition  to   true   artistic   conceptions,    that    always   cor  1 
sider  the    column   a  unity,    although  comî^osed  of  parts,    like   the 
human    fcrm,    though  not   produced  by  apposition   of   unitleg.  j 

If  we  wish  to  increase  the  tnlckneso  of  the  waîl  by  rectan- 
gular  or  semicircular  projections,  as  very  frequently  done  in  1 
late  Renaissance,  and  the  treatment  is  to  harmonise  with  the  1 
construction  of  the  walî,  every  eemlniscence  of  the  cîassical  1 
coluron  ts  to  be  thrown  aside  entirely,  and  a  treatment  of  tne  1 
capital  is  only  justifiable  as  beir.g  a  terminatlon  to  thèse  1 
projections    from  the  wall.  1 

Finaîly,  to  treat  the  columns  as  twlsted  forrùs  is  always  ob-  1 
5)ectlonable  in  architecture,  only  proper  and  possèssing  mean-  1 
ing    in  art-lndustry  and   purely  decoratève  works,    where   the  1 

leading  idea  of  weight  recèdes  into  the  background.  But  f lut-  1 
ing  the  colurxin  loses  its  purpose  and  meanlng  In  ail  works  of  1 
the  minor  arts,    îo  whlch  also  belong  shrlnes   or   case^^   wltn  I 
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décorai  17 e  and    symboilc.xl    maa.ani;,    wnosa   principal    typcîG    rat- 
aln    the    forms   ol    actual    buildings. 

The  motive  of  apirally  iwiateci    lormij    {3   suited   to  ail    conibi- 
îiatlonsof    tlô-rods,    as    opposed    to  3 1 ruts,    as    v/ell    as    lor   con- 
structions   of   tubes,    partiy  periorated  and  parti  y  en  tire,    and 
are   employed    for    the   most    di'/erse   purposes. 

A  word  stlll    renalna    In   référence   to  caryatids,    atlantes, 
hermes    figures,    and  whatever   elae   reraalns   In   tne  sçryicô  of 
architecture,    of   tne  more  or   less   thougntiul    vsrorks   of  classic 
sculpture,    as   vvell    as  medie/al    figure  coiumns   etc.      Every  one 
taat   uncritloally  admires   ©verytaing  Grecian  and   is   airazed   by 
it,    merely  beaause   it   «ras   invented  by  the   Greeks,    vrill  denounc 
as   a  heresy  tne  raere   question,    whether   the  famous   caryatid 
porch  of   tne  Erecftheiura  is  entirely  beautiful.      Pernaps    I  may 
al  one  esteem  it  a  Barocco    idea,    however   beautiful    the  colurans, 
tt   it   hâve  no  symboiical  meanlng^    and   to  unpleasantiy   leel    tne 
exécrable  disproportion   between    it   and   the  archi tect ure.    There 
is   not   merely  lack  of   harmony  of   the  anlimted    figures  and   the 
stiff  architecture  they  support,    but  still   more  in  tne  propor- 
tion of   tne  support ing  masses    to  tnose  supported.      Kad   th©  Uié 
dèe  Ages   ever  permitted   a  canopy  to  be  supported  by  statuea-oX 
Christ   and   his  Apostles,    vfhat  a   claraor  would   hâve  been   raised 
at   such  bad   taste.      But    if  vre  virish  to  retaln   tne  idea  and  reg- 
ard   i t  as   original    for   tne  Greeks    to   usé   figures   as  architect- 
ural  members,    we  must  stiil    consider   thls   freak  as  exceptionaj 
acquiriag  no  greater   value  by  répétition;    nor  should  we  forget 
taat   caryatids   and  atlantes  wera  used  as   1  f  pi|J  loried,^  or   in 
an  even  more  debased  sen^e,    thls  clearly  indlcating  t  h©  permis 
sible   limlt    in   Introducing  huraan   figures  as  architectural   mem- 
bers; the     use  of  the  human  form  as   a  caricature  as  a  substitut 
for  architectural   merabers    te   proper,    if  boidly  treated;    but 
tne  contradl6^i<ôi»abetween   tae  movement   of  human  or  animal    foita 
and   rigid   architectural    construction  can  never   be  wholly   eifa- 
ced,    if   thèse  are  anything  else   than  décorations   of    the  archi- 
tecture.     Figure  décoration   of  ail    klnds    is  not   only  proper, 
but   even  désirable   in  architecture,    being   tho   highest  means   of 
ornameritat ion,    but    it    should  not    replace  architectural  détails 
Thèse  considérations   ent irel y  disappear    in  the  minor  arts   be- 
cause   the   idea  of  vrelght    is  not    thera  prédominant,    and  which 
causes    in   the   greater  arts  and   In   construction   the  appearanc« 
of  rigidityiln  construction. 

Renaissance  architects  were  probabîy  only  acquainted  wi th 
caryatids   and  atlantes   through  Yltruvi4iS^,    and  created  miracles 
in   architecture  wltaout    the  ald   of   thèse  extrême  aï'tistic   exp« 
dients;  ,but    our    era  déluges    us  with    figures   of  sheet   métal    and 
plaster'|of  paris,    most   without    beauty,    sanse  and   meaning. 
Thèse   c^asslcal  -^^^ 


should  not  1)6 


but  should  bô  left  tô  tho  pl^r<^|^.,tojj;zi^  axfe  aloiid  ffuJI 

tdd,    to  piird  d9coi*atlT«  art>-  to  Interlora  of  apartitt»nts,    to   ^^ 
k(l|au.rou0  parposes,    and   the  minor  arts. 

Th«  ÎWfe^A  of  the  coluTan  was  consldered  a  basa-stone  or  cush- 
ton   for  dist^lbtt'iiag  ^^^  pressure  of   the  coiuran  and   Its    loàd 
over  as  lax^ge  an  area  of  foundatlon  as  possible.      Hardly  any 
otner  ar^^i|detural   Corm  has  become  so   tinnly  naturalized  and 
found  suél^lrtdô  acc<M?^anc6  as  tne  Attlc-Ionlc  base,   Fig*  I79j^ 
It  has  al\ià||9  îa^i^  from  the  beat  Grealc  perlod  imtil  now^ 

although  jéï$^^|%^|jbdirtcations,^^  a  décorai Ivei^sK»^ 

tlve  rdcars^^|^|a^^;ig^t^l-e|  .^^^  toPus  as'^' 

soft  and  yfe1^ptt||^,;f^|lihion, •  *»  or ^  Vâis%^/ 

rope,    tûat  se^ttos  tSfe|Mi^aiJi:^         tpéi  ^m^ê9plVLmk,'ià , l^laii^', 
The  scotta  BOï»ratléj|  ^iiè^J^^wo  lorutf^^  d^c^rat 
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^  ^ 


by  a  row  of  slender  leay«s. 

We  hâve  brleily  conaidered  thd  tre^^tinent  à^f  thé  col ^sm  ^Off^ 
dlng  to  tne  Ideas  of  différent  natlt^is  and  t lie  pr obi eias  to 
which  It   was  applled,    as  weil  as   Its  connection  wlth  other  ar- 
chitectural meiabers.      The  purposes   for  whjLch  col  uiaas  are  gên- 
era il  y  uaed  are  princlpally  works  of  architecture,    of  art-ind- 
ustry,    or  of   the  mlnor  arts;    the   flrst   requlres   the   functlon 
of  support    to  be  strongly  expressod,    but    In  the  others,    thls 
recédés  behind  other   functlons.      The  clisstc  styles  not   only 
introduced   In   thelr  orders  différent  style-tandencles,    but  al-' 
so  ton es  correspond Ing  to  the  character  of  a  particular  bulld« 
Ing,    as  well   as  to   its  différent  storles,    tozianly  str^n^th  ^ni| 
gravlty  in   the  Doric  style,    to  grâce  and  dlgnity  In   the  lonlc, 
and  to  magnificence   In   the  Corlntalan. 

in  accordance  yritn  thesb   tones,    the   functlon  of  support ing 
Is  more?  or    less   strongly   expressed   in  différent   klnds  of  col- 
unins,    tne   treatment    of   the  niASS  of  a  building   passing   from  gr»j 
grave    to  graceful   and  tnence  to  rlch.      The  idea  that   the  col- 
umn   13   to  suppor  or   ralse   an  object,    the    functtoh  of  support, 
thea  recedlng  Into  tne  background,    Is  most   strong'ly  expressed 
In   classical   mémorial    coluntis  and    In   the   rov/s   6i   colurnns   plac- 
ed   before   façades  by  Roiaaji   and  Renaissance   aurchltects,    and 
çrowned   by^etatues,    so   that  one  mlght   well   say  of    tnese   coluran 
taat    tney  support ad  nothing;    yet    to  throw  taem  asidc   for    tnai 
reason  wouid    be   to  overlock  one  of  thelr  post    important    func- 
tions   and   to   forge t    that   a    large  number   of  Greclan  mémorial 
colurnns  would  be   con^emr  *d,    as  well   as  raany  riomanand  i-ianalss-| 
ance  v/orks. 

Mémorial  colurnns  would  llkewise  hâve  a  freer  range  of  form, 
because  as  monumeata,  the  function  ol  suppori  raeed^B^  and  as 
the   pcsslbillty  of   ascending   to   the   top  by  a  wlndlng  stalrcase 
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beaomas  a  principal   alm,'  a  sprlal   arrangement-   oî  such  a  cpluan 
Isfttot  only  aenslbèô,    but    Indaed  becomes  requlatie,    and  a  mo- 
tçjre  ot    tne  manlfold  structural    and   décorative  coiapoalt  lona, 
ij^at   may  be  deri/ed    from  it.       The   Idea  of    tne  mémorial    column 
roay  thus   be  developed    irom  tne   simple   sepulchral  monumant    to 
the    tonnai    tower  through  a  séries   ol   possible  solutions, 
Si,      Colurans    in  Détail. 
In  regard  to   the   treatment   ol   tne  détails  of  eolumns,    and  e» 
poclally  IM  capttal.s  and   forma   01    shafta  and  bases,    numeroqia.^ 
t^Sl^Qii^QSla  oay  bi»  made,,   as'sumlng  %ti»  clasalc  aretera  to  ba  jïpl» 
ég»»t,pftdcl"i^;^#OBi^t^lag  eonaecraidd  by  ^jp«41tto&  aod  aboya  crtt« 
i^tâm^  bttt  ifiat  the  entlra  j)rogre88  of  arciiltecture  alnee  %u^ 
olmB8l:mi^r^l^l^^-.m0?^''^ll  aa  ttet  ituo  tô  ihe  Mtddla  -^es  and     : 

'■    .#..  ;  ■fdîn»-of''^he^X^  _"  '"    I 

"tjàmwoat  ptUsAttre^  l^faatmei^t  ef  1^9  aà]^i^al  ii  tiae  ^|^N|at    .|| 
styles  aiready  dlTldod  it>i&to  tiiipiff^^f^ifi^^^^^^  t&a  Ôell  <»é  «pî 
or  convox  principal  pop^%<m ^t  %t^  é4^  ta  iï^] 

form  of  ti:ie  Dorlc  abaeas  or  tûo  C<;»riàt4lazi  bali|  iho  Ja^îMif  fl 
and  the  Necklng.  TJaa  principal  port  ton  of  tlie  Dorle  eai»i<£aî'  'M 
ta  tne  atrongly  projecting  echlaipn  ?ig. 180,  whlch  Is  separa-fl 
ted  frora  the  shaft  by  sevaral  anntilata,  or  ratnar  tha  row  of  ^^ 
leavas  pîilnted  on  tne  echtnus  and  wh loti  forma  contlauatlon  ot| 
tne  flutesi  ia  closely  enclrcled  by  thèse  annuleta  at  Its  baaa^^ 
The  abacua   la  square,    circumscrlbed  a  bout    tne  échinas,  J'ig.  ^ 

181,      The  breadtn  of   the  archltj^ava  exceeds.  the  up par  dlaràater  | 
of   tha  column  supportlgag  it,    but    is   less   than   the  wldth  bt   the  ^ 
abacus,    whlch,    as  well   aa  the  echtnus,    is  but   patrtlaliy   ioaded 
FI  g..  18a.      The*  architrave  doea  not   rest  dtrectly  on  the  abacuç 
an   impercaptlbîy  raised  central  portion  belng   lèft   to  receive 
It,    that    the  angles  ol  abacua  are  not    ioaded,      Flg.     183.      Sorae 
capital  s',    llke   those  of   tha  Temple  at   Paestum,    hava  a  second 
row. of   leaves   beneatn   the  neck-bands,    wnose  points  are  sllght- 
lyr   recurvod.       If  the   architrave  were  placed  direct  ly  on-  the 
abacus,    tne  capital   vrould   be  unaymmetrlcal ly   Ioaded,    and   the 
atrongly  pro|:actlng  angles  mlgnt   be  broken  off.' 

Roman  Dortc  capltals  were   perhaps  partlally   Imltatad    from 
late*  Greclan  examples,    no  longer  existing,    and  more  f  réel  y  r^ 
reaent   the  ground   Idea  of   the  Greclan  Dorlc  archaic  capital, 
retain   the  adopted  motive   though  wlthout   atrlctly  adhering   to 
Ita    fonn,    and  vafy  the   thème   In  manilold  ways;  '  the  Renaissance 
followed  thls  fiomsua  mode  of   treatment,    aometimes  comblnlng^ 
tonna    reaCHabllng   lonic  and  Corlnthlan  wlth  the  Dorlc. 

The   flrst   eaaentlal  altération  oîf   the  Doric  capital   by   tne 
;iomans   conststad   In    lessenlng   Us   projection,    glvlng   the  archi 
trave  a  breadth  only  equal    to    the   upper  dlaTieter  of   the   ccluroçi 
the   e 


tne 


importaneOf    IVs  sactlon  ap^ 
tM  smal  ler,  proj  eetr.l<>n  of  t  t,é 

in  its  increased  h«ighl  or  tjaa^ 
Ci  tiic  capital  might  not  be  r«df 
the  column.  The  nôck  vvas  then 
boider  raembor,    an  astVa^al   witû 
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echinust.  then  bôcomiajj  pf  î 
approxlmating  a  quadrant,  ànd 
capital  requlred  compensation 
of  ite  necking,  that  the  niass 
ced  tco  much  in  proportion  to 
separated    from  the  s hait  by  a 

email    fillet,    or  a  baaded  asti'agal,    and  was  decorated  by  ros- 
ettes,   palras,    etc.,    tiie  abacus  being   ornamiBnted  b^  a  row  ol  ,. 
leaves   or  a  cyma»      Besides .  tae  nornaal   capital,    t.vd  yefy  lln^. 
Ï0PVÙ8  hâve  remalned   to  us,    one   from  Pozapeil,    the  otaer   irom 
the  ^aths  of  mocletian,    Fig.  184;    the  necking  ol    the    tirât    1« 
a   liât   curye,    whlle   the  cyf^t  of  the  other   is  not    formed    llka 
an   echlnus  but   is   con^osed  of  vertical    leaves.      Several   ktn4«! 
01   capitale  may  be  con5)osed  of   forme    taken   from  di  1  ferent   cai 
italg,    usi^g  two  rows  of  leaves,    and  are  sulted   to  the  most 
varled  probletas  by  tneir  greater  or   less   helght,    but    lie  yri%\ 
in   the   limitsof   the  motive  of   the  aoman  Dô^r le  capital.-      '"^.il*; 

The  Tuscan  capital,    Fig.  185,    restored   in  accordance^lth 
truvius,    fs  notning  but   a  slmplified  Pioman   form,    just  as   tha 
Tuscari   order   is  mereiy  a   réduction  of  a  classic   colunanar  ordei 
to   tae  moGt    essentlai   motives»      This   order   was  much  used    in 
the  early  Renaissance  as   better  harmonizing  with  r'oaticated    ^ 
masonry,    and  corabined  wlta  tnat,    it    is    especlally  sulted   to     . 
fortifications,    engineering  structures,    city  gâtes,    barracks, 
and   massive  ordinary  buildings. 

The  abacus   of    tne  Doric  capital   proj ects    its   angles  consldei 
ably  beyond   tne  echinus,    niaking  its   under  side  visible;    the 
Pvoraans  decorated  thls    lower   surface  by  sunken   panels,    the,rfhy 
weaKenlng   the  angles,    already  in  danger  of  break Ing  under 'ih'éi 
load.       If  the  abacus  were  made   octagonal,    thèse  corners  disa^'J 
pear,    though  the  character   of   the   capital   changes,    and   it 
wouid   appear   cbmpressed   atnd  only   sulted   to   receive  an   imposa 
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al  ter   the   précèdent    of   the  Renaissance,    to    lill    tue   spacô  bet«^ 
ween    the   echinus   and    tue  angl'^o   ol   tne  abacus;    tlie  Renaisaaiico, 
used   1  or  this    purpose  small    heads  ol  aninoals   and   meni    dacorat- 
ed   the  capital   by  dolphlns   or  cornucoplas,    gariands   of   Xlower^^ 
or   clasp-îlke  volutes,    etc.,    accoraing   to   tne  employaient    of 
the   capital    in   buildings  more  or   1©83   rlchly  decorated. 

Roman  and  Renaissance  architecture  alraost  always  crownQd   tne 
abacus   by  a  row  of  email    ieaves;    th©  proiiie  of   the.  abacug    Is 
varled  In  différant  vraya,    Fig,  187,    according  to  the  projection 
deslred,    wnlch  résulta   entireiy   froni  the  georaetrlcal   construc- 
tion  ol   a  cire  le  wlth  Inacribed  and  clrcumscrlbôd  squares,    wn 
where   it    is  desired    to  avoid  a  projection  of    tne  abacus  beyond 
the   echlnusî    the  use  of  tne  capital    lor  aspecial   purpose^   or 
the  mater  ial    in  wriich   it    is   executed,    wi  1 1  décide   tne  choice 
ol  a  profile   for   the  abacus,    since  any  particular  profile  glv- 
es   the  abacus  a  particular   character. 

Tlie   annulôts   separate   the   echinus    from  the   necking  and  were 
either   treated  by  Renaissance  architects    in  accordaaice  with 
the  précèdent    of   the<;  capttii   from  tne  Tiiseatre  of  Marcel  lus*  as 
simple    fillets,    and   even  as   a  Lesbian  cyma  by  Scaniozzi.  Flg.  188 

The  neck  ol   the   column  may  be   straight    or  concave,    or   be 
changed   Into  a   second   row   of    leaves,    llke  that    of  the   capital 
from  Paestum,    or   it  may  be  straight   and  decorated  by  rose^ttes 
or  paira  leaves;    in  Roman  and  Renaissance  architecture    it    is  ai 
most   always   sepscrated   from  the  shaft   by  an  astragal    and   fillef 
ihstead  of  which  other  ra.'i,ouldlngs  may  be   introduced.      Fig.  189. 

The  classic   orders  were  ««ifâME  devis ed    for   post-and-1  Intel 
construction;    wnen  tney  were   combined  wlth  vaultlng  by  the  Ro- 
mans a  ver y  troubles  orne    inconvenlence  arose.       If  the  cclumns 
vrere  connected  by  an  architrave  and   arches  were  thro»«m  across 
above  this,    the  architrave  was  not    loaded  and  so   became  unne- 
cessary;    if    it   was   omitted    in  the    Interior  of  a  building  and 
retained  on   the  walis,    the   columns    Intended  to   receive   the  ar- 
ches were  either  higher    than   those   attached   to   the  walls,    Fig. 
190,    or    the  arch   required    to  be   stilted;    both  modes   of  arrange 
men%r  possessed   unploasing  pecuî larit les. 
,^ Roman   and  ^Renaissance  architects   hit   upcn   the   truiy  consist- 
ent  tnough  uopeaning  expédient   of  plactng  above   tne   capital    a 
fi*agment    oi   the  architrave,    or   sometiraes  a  part    of   the   complet 
en;tabîature  with   ftiese  and-cornlce.      Aside   irom  the    lact    that 
such  a  block  of  the  architrave   is  meanlngless,    when    tne  column 
and    the    lower   part   of  the  vaults   are  vlewed  diagonal  ly,    its 
raaàs  appears   ungraceful,    heavy  and   unpleasing,    this   eflect   be- 
comlng  still    v/orse  with  a  capital   of   the  gracefui   Corintaian 
type.       Tae   Greclan   Doric    capital    is    least    ungraceful,    its 
^vldely  jà^Qjecting   and  strong  echinua   ^^aJ^LJgaU — aiLaaiuULLaéA-fl— — 
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broad  naass;    but    tae   severlty  ol    thia   order    la   more  decldediy 
opposed  to   tiae   entabîature   block   tnan  are    the  more  pliant    lora 
iorras   of  Roman  archi  teciire. 

To  place   the   imposts   of  arcaes  and  vaults  directly  on   the 
capitals,    as   soraetimes  done    in   early  Christia,n     arcnit ecture, 
andwnlch    is  also  permitted   now,    appears   most    unfavorably  of 
ail    in    free   coiumns.      The  masses   of   the  vault  wtden   upwards 
from  the   impost  and   require  an   energetic   préparation,    and   both 
classîc  and  Renaissance  styles   know  no  other  means  of   obtain- 
tng   this   than   by  .the  awkward   entabîature   block. 

Byzantine  architecture  made  a  vlrtae  of  necessity  by   insert 
Ing  an   Impost   block  betv/een   the  capital  and    lov^er  part   of   the 
vàult,    also  very  heavy   in   form.      Yet    in  this   ugly  block,    never 
made  beautifiil   by  tne   rlchest   décoration,    a  motive  was   Intro- 
duced,    capable   cf  being  developea   otherwlse;    it    is  a  support 
Inserted  between  capital  and  vault,    which   can   Itseif  be  entir« 
ly   freo  from  the    forms  ol   the  architrave  and  raay  recôl,ve  a 
différent    forio.  in  accordance  vrith   the  spécial   problem  for 
yfhicti  the  coiumns   and   arches   are  usdd.      Accord  ing   to  whetaer 
tne  arch  or  vault    requires  a   larger  or  sraal  lar  supportb  bet'^eo 
it    and    the   capital,    tnls   support  wi 1 1    consist   of  one  or  more 
layers,    whose  différences   of   section  are  to  be  arranged    in  ac- 
cordance wlth   the  différence  of   the  section   of   th©   column  aaid 
the    Impost,    and    the  most   pleasing   proportions   of  the  naisses. 

The   support  may  properly  be   crovmed  by  a  row  of   leaves  or  a 
cymatlura,    raay  be   treatsd  as   a  pialn  block,    b©   flat,    concave, 
with  rosettes,    ornaments,    decorated  necklng,    etc,  ,    or  treatad 
as   a  swellôd  cushion,    and   it   can   form  the  transition    from  the 
round    coluian   to   the  square   impost   block,    to  play  the  part   of 
an   intermedlate  support,    in   the  most  varied   way.    Fig.  191.      Me- 
diaeval   architecture  made  tiie   richest    use  of  this   support    in 
accordance  vrith   the  need   of  raising   the  base   of   tne  piarj:>r 
colurrin.      Even  French  and  Geriian  ilenaissance  sometlme£3   introdu- 
cea   this   support    or  used   the  elasslc   entabîature  block,    chan- 
ged   by  the   omission  oi    the   architrave. 

If   a    form  of  architrave   remains    on    the    internai   vvalls  and  al 
so   else.'/nere,    the  addition   of    tnis    support    is   unnecessary;    but 
it    is   alwaya  désirable   to  place    tjie  arches   on   the   coiumns   so 
as    to   connect    the  raass  of   the    impost  with   that    of    the   cipital, 
and   to  havs    liie  support   consist    of  a   singé   low  course  of   stonô 
Tne  support   cannot   be  omitted    in   case  of  coupled  coluians,    but 
coiuruns  attached  to  and"  proj  ect  ing    from  the  wal  1  need   to  ret- 
ain    taeir    form  ol   architrave,    as   walls   do  ail   otiaer    forias   of 
the   entabîature   in  case   thèse   engaged  coiumns   be  not   omitted, 
for    there    is   an   essentlal  différence  between   a  broken   comice 
and   an   entabîature  block    in    theclassic   style.       For  clustered 
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\*^P    col-imuss,     the   broken   cornlce   always    has    an    eiiect    as    a 
':u,r.s,     lôas    unp leasing    than   tha   entablature   biock   over    iv^o  coi 
ar..a8;     if    tne  colunins   and   ca.pilal3   are   ^ntireiy    ireQ    ironi   tae 
'/'ails,    .vltn  a  broken  cornlce  a«ên   In    tae  wora  t   way^    or   diago- 
nal l  y,    the  masa    rcâiing   on    the   capital    wi  i  i    still    be    iecs    than 
lor    a  coiumn    iree    .n   ail    sides;    tht.s   iiiasa   may  prpoeriy   be    les- 
sened  by  not   allov/lng    t^^.e  gei^on  wila   Us   coroaa   to  projeet 
more   than  absolutely  necesaary  at    tae  points  wuerc;    tne   entabla 
tare    is   broKen,    wniie    it   aiay  project    eisewaero  as  much   as   ne- 
cessary,    Fig.     192;     its   chief  purpose   being    to   protect    the  buil 
diag   from  rain  water   running  downvvards,    and    tnis   protection 
cannot   be  nad   by  a  colurm  standing   free   rrcia  tne  wall    anless 
the  geison  projected  on  ali    sides    like  an  umbreila,    which 
would  be  very  agi  y.       In  dravvlng  cclunins   and    the  raasses   s'^pport 
ed   by   thera,    they  must   be   represented    from  the  most   un  favorable 
point   of  7lew,    or  dlaj^onally,    In  order   to  décide  on   the  proj  e© 
trions   and  divisions   ol    the  mass;    when  one    lorm  oi    section   pas- 
ses   Into  another,    perspective   Is   not   aîone   sufficient    to  give 
a  proper  idea   cl   tne  proportions.      Tnis    i3   especially  true   if 
not   only   the  efiect   of   tne  inass,    but   aiso   that    of   tne  out fines 
is    to   be  considered,    as    in  monuraents,    mémorial    columns,    church 
tov/ers,    etc.;     It    then   belng  necessary   to  draw  a  view  parai  lel 
to   ihe  diagonal    of    the  octagon   e    f,    Fig.  193,    as   '^/ell    as   a    fron 
view  a  b  and   a  diagonal    one  c   d,    wnen  a   transition    from  the 
'square   to   tne  octagon   occurs. 

Tiie   tv/o-sided    lonic   capital,    whose  orlgin    is   as   obscure  as 
tnat    of  Greeian   Doric,    dlflers    in  principle   frora  the  Ronaan   Dop 
ic   capital    only   In   that    the  characterist ic  volute-cushlon    is 
insert ed   between   the  abacus   and   echlnus.      The  proportions   of 
tne  di lièrent   parts   évident ly  differ   in   tne   lonic    from  the 
Homan  Doric,    and    the   Indîvidual   motives  also  hâve  différant 
froras,    yet    the   g  round    ideas   are    tue   same,    witn    forms   but    àppro 
xi'.nately  siniilar.       The  prototype   of  botn  appears    to   be    traced 
to  a  coluran   origlr.atlng    in    the    island  of  Samos,    showing  the 
lionian   echinus,    deccrated   by  leaves   but   wi  tnout    lonic   volutes. 
The   abacus   of    tne    lonic   capital    conslsts  mereiy  of  an    lonic 
cynatluni  or  Lesbian   cynia,    the  necking  of   the  colunm    is    omitted 
cr    is   décorât  ed    like   that    of    tne  Roraan  Doric   by  palm  leavtî^s, 
rosettes,    and   siniîlar   ornamental    fornis,    according   as    it    resqu- 
re3   mcre   or    1 ass    neight.       Tae   cusaion    Is    treated    in  various 
ways;         taese  being    first    reierred   to   the    front   7iew  of    ta© 
yo.ut.  es   vvith   thelr  eyes,    ta  en    to   the  si  de  view„      i^raan   and  Reft 
xlst^inee   aichitects    really   understood   how  to  make   the    lorm  of 
"   .e    '.'onic    c;\.)lt^î    beautlfuîj    altaough  one  raust    admit    that    the 
aiG.3anc«   stral.^ed   avery  nerya    to   perfôct    the  proportions   oi 
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aor   iienalssance   v^u^stera   vvere  acquainta^   vviia    taâ  rnore   per fect 
Crecian    Icnic   capital  s.       in    tne  mosl    bfcaatilul,    as    tiics^   ol 
tue  Propylc*ura  at    EieuslSj     the   cusriion    is    nlgae^t    at    its    c«ntre 
and    its    s<:îCtion   dimialsiies    towards    tne    eyes    oi    tae  -/oiutôs, 
tts    iront    sur  lace    iiat,    wltn  an   enciosing   bcrder. 

In   otner   ca-pttals,    as    tacse   at    Eleusis,    tiie    liai    suriacc    is 
treated  as   a  hollow,    and    In    the   capitale    ol    the   Srectheiura   tne 
en  tire  cusiiion    is    treated    liKe    two   bands,    placed   on©  aboyé    tne 
otaer  and  hollowed   eut    on    tne    Iront    surface,       The  angles    bet- 
ween   the   cusltion  and   lonic   cynia  are   sometlmes    1  i  i  i  ed   bj^  paîm 
leaves.       In   the    ïlner   capitals,    the  volutes  inake  but    tv/o   com- 
plète  révolutions   around    the   eye;     In   the«doubIed    cushions   ol 
the  Erectneiuh  a  not   very   pleaslng  duplication   ol    tne  motive 
is    produced   by   tne  doubled^  eusiiions.      Tne  capital    froni  the  Tea 
pie  ol  Apoilo  at    Bassae    is   doubiy  abnormal,    ior    it   aas    cushion 
on  ail    four  s  ides,    v/hose  centres  are  oecupied   by  paim-leaves. 

Later  capitals,    fol  lowed  by  Roman  and  ilenaissance  architecti^ 
treat    the  cushion  as   a  mère   band  witha  border  ;on   its    upper 
edge  only,    no   thicker  at    the  middle   than   at    tae   si des;    ta©   cap 
ttaî    thereby  becomes    Icwer,    \7hlch  mayoften   be  désirable,    but 
the   cuslon    loses   îts  distinct ive   character. 

By  treatlng   the  cusiàlon  as   a  double   bandj    tne    turns   oi    tne 
volute  having    Iree  scope,    the  vaolute  and   the   entîre  capital 
become  hlgh^    maklng  a  necking  necessary  to  separate   it    irom 
the  shaft,    as   at    the  Erectaelui-û.      Renaissance  architects   some- 
times  décorât ed   the   face  oi    the   capital   by  acanthus   ornaments 
and  gave   the   eyes   the   form  of  rosettes. 

The   facts   stated  hera  are  évident ly  but   réminiscences;    the 
détail    treatment   of   the   capitals  raust   always    in   relaity  be  .ba- 
sed   on  a  careful   study  of  classicocolumnar   orders,    and   requî- 
res   the  most   careful    considération   of  new   ideas.      Tne   side 
View  of   the   cushion    Is   always    formed  as    if    firmly  bound    togetn 
er  by  a  band,    but    tiie  volutes   are    freelyideveioped  on  both   si- 
des;    severai    beaded   astragais   sometimes  accoropany   tnis   band, 
as   at    tae  Erectneium,    tae  side   of   tae  cusiifconil&'eing  gênerai  1  y 
coverad   by  scale-ilke,     lancet -shaped   or   acantnus    leaves,    or 
evt^n  decoratôd  by   free  scroll-work.    Fig.  194. 

One  of  the  oldest  Corlntnian  caj|>U.als  with  two  rov/'s  of  J  eavs 
that  of  the  Tower  of  the  Winds,  even  has  a  square  abacus;  late 
later  capitals  support  ed  the  angïe..^  of  the  abacus  by  ieaves  cr 
se roi i S'       The  square  abacus   has   an   efi ect    too   neavy   in  propor- 


tion to  the  graceiul  foi i âge  oi 
curved  fcrm  was  tnerefore  given 
lo  at  Mil  et  us;  since  yery  ac ut  a 
curvat'ire.     dasily  broken   oii 


the   capital,    and  a  slightly 
to    taat    of    the   Ter^iple   of    Apol- 
angles   were   produced   by  this 
'j    v,.^oi.w    ^- W.XV..4   ^x.    by   the    load,    ta«se  were   clipped 
80    that    the   abacus   v/as   square    In   plan  witn   curved   edges.  F.  ISM. 
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j  ect    ir.    pi  an   teyond 
sar  i  i  y    increase    tne 
Il    tne    centre    flower    i3    to 
c  a  rv  e  j    o  II  B  wa  rd   a  t    t  ha   an  g  1  © 
T..e3et    t*vo    iorcAS    of    xbacus    wera    1  irst    us- 
Lysicrates   and  an   antae   capital    li'oni  SI- 
leuyla        Ti;a   proiile    d    ihe  Corintaian   ab.^cus    rer..alnc    a   sligl^t- 
ly   or   strongly   coved   slab    ir.   Grecianj    iloman   and    ivcnaissance   a» 
Ichl  tect  ira,    and   is    crown&a    by   the    lonic    cy>ïia;     tue   asti^agal    se? 
[arates    liie  capital    irom  the   shait^    and   retains    In   ail    tnese 
styles    the    lorm  oi    a  plaln   or    ceaded   astragale    connue ted   wîtn 
tne   saalt    by  a   l'illet    and   an   apopayi^e   or   coya.       Tiiis   abacua    is 
Isoinetlmes  décorât  ed    in   rîeher   Ron^an   examples  hy  a   rtinntng   orn- 
lament   or   by  vertical    leaves,    the   so-called   pipea. 
I      Tae  Renaissance   introduced  a    freer    forr:L  cf  Corintnian-1  ike 
[capital,    which   bears   a  purely  décorative   character  and  was 
It  rans  forraed   In  mogt   variouc  ways    to  accord  with  diverse   prob- 
llenis.      Medlaeval    architecture  has  dcne   nothlng    for    tne    treat- 
Iraent    oï  the   capital    en   the  Corlnthtan  principle;     It    first   sep- 
larated    the  abacus    irom  tne  capital    irequentlyj    even    lor   prac- 
Itical    reaacns,    as    tne    bell    of   the   capital    was    the   v/ork   ol   a 
Isculptor,    wnile   the  abacus    ^^as    trij.t   ol  a   stcne-cutter   .vaen   not 
Idecorated;    so   tne   bell    itself  was   crov-med   by  a  siab,    '^nlch  was 
leircular,    square   or   concave,    according   to    the   arrangeruent    of 
■the   capital.       Tne  abacuo,    placed    above   tnis  b)ell-siab,    could 
Ithen    be  square   or   be  sulted   to    the    îinpost   of   the   arch,    sometî- 
Inès    pclygonalj    sometiïnes    elreular",    or   cculd    take   a    forai  compo- 
iGed   of   polygonal    or   cther   eleraents.      The  r.iediaeval    Corinthîan- 
IliKe   capital    also   received  a  second    innovation    lor   practlcal 
Ireasons,    wortny  of    irai  tat  ion    fréquent  iy;     it    is   not   v/rougiit 
Ifrom  a  single   block   but    of   two    layers   of   stone,    each  oi    the 
Itwo    ro.'.'s    of    leaves    having    i  ts    onw  bell-slabj    so    tnat    tne    1  ower 
Ibell    does   not    appear    so   rnuch  separated  as    in  many   classic    capa 
I     Qotiiic   architecture   fréquent  ly   developed    the   abaeus    In   accor 
liane  e  witn   the   principle   just   stated  aa  a   kiad  of   support,    its 
pase  set    eo    far   benîn^    the   gréâtes  t   diaraeter   of   tne   capital    as 
■to  avold  an  y  projection  of    the  support    beyond    tne   bell.       In  ni« 
jiiaeval    vauited   construction   tne   angles,     leaves""  and   bude    of 
Ithe    capital    appear    î  ess    Itke  organtc   paî^ts    of   the   capital,    beÊ 
Ibent   down'.vard8    by    tlie    ioad,    or    vvnose   up.vard   growth   is    aindered 
Iby   the    abacuo,     t  [,aa    îlKe   parts    indîcat  ing    tne  direction   of    the 
Iriba    of   tne   v-^ult,    or    like    ligiit    garlands,     that    seem   to   hâve 
[sprun^    iroai   tne    iuiiy    organi^ed   structurai   raass    as   a  necessary 
I  exp  r  e  s  s  i  on   o  1    1  t  s   na  1 1  r-  e . 
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b.   Form  of  the  Suaf t. 

Doric   columns    always   hâve    int  ersec^- Ing    flûtes    ol    liât    secl - 
ional    curvature  suitably   endinei  at    top   and  bottom,    walle    1  lû- 
tes   oi    lonic   and  Corlntalan   cciULana   are  always    sépara  ted    by 
liliets,    are  oi    serai  c  i  rcul  ar   cr    ellipticaî    section,     tne    la  t  ter 
sonietitnes    en..ing  at    top    in   a   row   ol    ll^ii.tly   recarved    leaves. 
If    tne   cclunn   be  divided   at    its    lov/er    thiraj    tnis    is   eitner 
dcne   by  a   broad   band,    vvnich   appears    to    be   connectôd   with    the 
saait    by  small   mouldings   on    its    edv;es,    or  by  a   boid   annula^ 
moulding;     the   projections    01    the  smal  i   raouidings   should   not 
6nen   exceed    the    lowar   diameter   of    tae   coiuran,    so   as    to  be   adap 
ted   to   tae   uneut    blocks.       But    3t.rcn:ily   prcjecting   annular  raoui 
dings,     favorite   icrms    in  niedlaeval    architecture,    signify   tnat 
tae    coluran    is    conipoced   of    three   pièces.       Profiles    of   suça  annu 
lar  mouidings,    ^Yhîch  personify  a   pcwerful    sweillng   ci    tne 
shaft,    may  be    fornied  variously    In   accord.ance    /Vith   the  r.ia-teria/ 
the   proportions,    and   tne  decor>j.tion   intended,    Fig.  192;    their 
profiles,    helgat,    èlght    or  neavy  character,    dépend   on   circuru- 
stances  and   the  amount    and    quality  of   tae  décoration,    vrnich 
may   be   re  près  en  ted   by  a   rov/  oi    leaves    or    flov/ers,    a   rcpe   v/ound 
around   tae    colunin,    a  band   set   vMta  precious    stones,    or  a  band 
.V  i  t  a   heads    o  r   ho  o  ks    for   s  us  p  end  i  ng   ga^^  1  mds ,    etc. 

A  broad  band  wound  around  the  coluran  tnay  be  decorated  by  any 
band-iike  pat:ern  as  ornament  in  rien  décorative  work,  and  tae 
shaft  Itseli  niay  be  ccvered  by  ail  iclndo  of  ornaraents  in  coior 
cr  reliai,  scale-like,  tapes try-i ike  carvings,  net-work,  ccro] 
woric,    or   suspended    ribbons,    garLunds,    and   sypbolicai    accessor- 
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retciinôd   norntîi    prol'ilo's    ol    iU.r^_v:i    «\,jc    ia    tii^    .wencLias.xnce   and 
could    Qcarceîy   nov^   be  dis^l.ice  i^    Fig.  ^01.       Tiiey    lui  li  !<..-.     tnet 
taeir   purpcse    in   tne   b«s  t   Wci'y,    a.,d   rire   rrjadily  daccrated   bi'   cp 
nsunental    eleiaents    representing    t..e    i  l.xedness    ol    tae   column    in 
its    position,    and    tae   yieidin,,    iiaiity  o!    the   cushion  benôata 
U ,     tn   the    form  ol    sniall    rnoulaia^s,    cuanlcns   an,':   rows   cl'    leav- 
es.       lonic   bases    Ironi  As  la  Miacr   lia/e  rery    iittle    irapcrtance 
1er   northern  architecture,    wl:r.    'aeir   pecullar   proportions   and 
Icrms,    but    di fièrent   variations    ol    the   profile   ol    tne   base  haV 
meaning  and   are  justified,    and    oc-y  be  de/eloped   pat  ri  y  by  s  im- 
pl if ication  or   enrichnient,    partiy  by   increasing   or  dlminishing 
thelr    projections   and   heignts,    Fig.  ^02.       Thèse  raodi  f  icat  ions 
01   tne  profile  principal  ly  dépend   on   tne  position   of   the  eye, 
colunins   placed   high  above    it    req-ilrin^  high   bases,    on  acccunt 
of   perspective   fore-short enlng,    L.n^    the  base  raay  be   low  wnen 
vievved.  fr cm  above;     for   it    is    évident    that    the  height    of   a  base 
viev/ed    in   the  direction  a,    Fig.  ii03,    v/ouid  appear   qui  te  .dl  f  fer- 
ont  when  seen    In   tae  direction  b. 

Juat  as    the  angles   of   the  Doric   abicus   overaang   tne   echinus, 
producing  danger   of   their   belng  broKen  off  by  un'equal    loading^ 
a  vacant  spaee   ren^lndini;  Uetween   the   iov/est    torus  and   the^-an- 
gles   of  the  plinth   in   tne  normal    classicabase,    se   that   the 
fiushing  of   the  angles  raigat   be    feared.      Medlaeval    architectur 
fi  lied   thèse  spaces   with  corner    ieaves,    or   sougat    to  redruce 
theni  by  hollowing-out   the  upper   edge  of   l».ûe  plinth,    by  cutting 
off    its   angles,. or  by  increasing    the  dianièter   ol    tae   lower   to- 
,rus,    so   that    it   ci  rcuniscribed  thB^  s  quare  plinth,    or  by  combina 
étions   of   thèse  différent   arrangements,    as  well    as  by  hoilowing 
:OUt    tne  angles,    Figs.  204, 20t).       If    tne  diameter   of   the   torus 
exceeded  that  of  tiie  plinth,    It    revquired   support,    furnished   by 
a  sraiall    corbel    or  ornament.      AU    taese  détail   motives  were   in- 
troduced    in  the   forms    of   the  base   by  medlaeval    architecture^ 
but   may  well    be   clothed   in  Renaissance    fcrms.      A  pecuîiar    t 
treatment    of   the   bases    of   ccluriins,    ccrresponding   to   the  capl - 
tais   conipcsed   oi    forms   set   diagonal  ly    in   combinat  ion  v/ith  oth- 
lers,    '^hose  changes   of  eecticn  do  not    occur  graduai  ly  but    sud- 
denly,    was   a  great    favorite    in    later  medlaeval    architecture, 
and   thus   created  a  motive    that   may  often   be   ased,    and    is    very 
suitable    lor   cast  métal,     iron   arehi  tec t  ire,    and  vvood-carving. 
d.      Pedestal    of   the   Column, 
Roman  and  Renaissance  architecture   felt   a  natural   necessity 
pf    Introduclng  other    features    in  addition   to   the  normal    ones 
lof    the   orders,  that    shcald   be  more   periectiy  adapted  J)o    the 
[treatment    of  buildings    of   several    storles;    placiag  one   ordar 
[above   anotner,    tne   gro'at    projection   of    tne    lo*/er   entablature 
[coneealed    tae   ba^es    oi    the   colur.ifis    pîac«d   upon    i  t.       Peraaps 
the   -v/indows    used,     reqaired   a   cerDain   heigat    of    .7^11    bet  veea       ' 
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tae   Windows    requlrecl   a   certain   tieight    Li   vf:Al    betweian   ta^ra  and 
the   comice;     to  make    the  basa   or   tne   col  anm^^ls  ibla,     it    ccujd 
be  placed    on   a   separata  pedastal    ol"   e-iual    heigat   with   the  win- 
,  dow   si  11,    Fig.  206.       But    this   and    lt3   cap  :uust    now    lind    room' 
betvYeen    tUe   base   and    t  aw   top   ol    tae    ccrnlce    in   accordance  v/t  in 
tae   tolerabiy  normal    proportions    oi    ihe   orders,    waich  varied 
witnin  certain   llmits,    the   diameter   of   the   coianin,    its    aeight 
etc.,    being   the  dimensions    flxed    in  advanc^.       The  scale   oi    the 
upper  story  was    flxed,    that    ol    the    Icwer  story  '^^tth   Its   hea7- 
1er   orders  being  dépendent    on    it.      This  scale  oi    the^lower  ste 
ry  made  necessapy  the   insertion  of  pedestals   under   its   coluran^ 
whîch  would   hâve  otherv/lse  had    false  proportions.      Peculiar 
forms   01  pedestals   were   thus  developed    for   the  orders,    which 
require  detalled   considération.      The  height   of   thèse  pedestals 
'Is    froia  1-9   to   1 -fi   that  of   the   entire   story,    or  about   1-3   that 
of  the  colunm  with  its   capital   and  base;    tae  wldth  of   the  ped- 
estal,    that   supports   the  base  of  the  coluran,    should  not   be 
much  less    than  that   of   the  plinth  of   the  base,    as    this  would 
otherwlse,appear   insuf f iclent ly  supported. 

The  /slmplôst    form  of  pedestal    conslsts   of  a  die,    a  cap,    and 
a  base;    the   cap  may  be   connected  with   tna  die  by  supportlng  ad 
transit ional  naouldings,    accordlng   to   its  purpose,    and   the  rick 
ness   of  the  architecture,    and   tae  die  may  llkewise  be  connect- 
ed with  the  base   by  an  àpophyge,    Fi g.  207, 

Renaissance  raasters,    who  ^ept    tae  orders  strict ly  sepa^ate, 
gave  simple    forais   to   pedestals   of   tae  Tuscan  colurriis,    those 
more  richiy   prof  lied    to  the  Dorlc,    stlll    riches   ones,    sonaet  Ime 
décorât  ed,    to   lonlc   auid  Corlntnlan,    accordlng   to   the  précèdent 
of  classic  pedestals,    Flgs.  208,208  a;    a  sepa^ate  necking  was 
also   sometimes   used»    as  by  Vlgnôia.      Tae  band   is   usually  the 
principal   meiuber  oi   tae  cap,    though    it    is   sometlaies    tae    trans- 
it ional   member,    as   on   tae  Arch  of  Gonr^tantine  and   that    of   Sep-if^? 
timus   Sève rus. 

The    richest    form  of   pedestal    was  devised    for    the  Composite 
order,      Although   the  Composite   capital,    as    a  monstrosity,    has 
.no    Importance    to   us,    and   the   essential    différence   between    the 
Corintaian   and  Composite  an tablatures   coneiats   oniy   in   the   use 
cf   bot]:i,/jnod  111  ions    and  dentils    in   tae    lutter,    which   i£   but    lit 
tle  aiter    ail,    ^ve   shall    not    be   afraid    to    borrow   the    rlch^r 
forms   cf    the  Composite   pedestal,    vfhQn  necessary.    Fig.  20£^. 

Pedestals  are   Important  as    bases   of   frae-stmadlng  monuments, 
on  wnlch  sometalng   is    to  be  placed,    evon  more   taan   for  oolumne 
They   tnen   beeome  columr.s   or  supporta   of  an  el'«valed  objeet, 
and    tn   tnis  way,    both  classic  and   Renaissance  styles   employer 
pedestals    for   columns   and  suppllad    taem  ^Ita  bas «s  and   cape. 

In  massive  arrangements    of   piers,    suça  avS    are   r#quir»d  by 
vaul ted 
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Vaulted  constructions,    especially   in  medlaeval   churches,    tne 
bases   of  clustered  colurans   and  plers  should   b©   treated  as  mas- 
sive base-blocks,    vrnich,    witn  graduai! y   increasing  broadtn, 
dts tribut  es    tne  pressura  of  tne   pler  over   tae  foundation.      The 
oflsets   of   tne  courses   shouid   be  softened   by  any   transit loaal 
forms,    tne   lower  course  should   sometlmes   be    formed  as  a  bench 
for  aiseat,    Fig.  210;    where  a  seat    is  useful,    It  affords    tne - 
best  means   of   Riving   tne  pedestal    a  broad  base. 

(3iiapt$î**^lS.i*>iYhe  Pler, 
The  Word  Pler  dénotes   so  many  différent    thlngs,    that    tt    Is 

acarcely  possible   to  glve  an   exact  définition;    it   wlil    hère ^ 
only  be  applled   to   tnose  vertical    supports,    wnich  are  not   col- 
uians,    bb^h  standing   free  and   engaged   to  walls. 

a^.  U  Renaissance  and  Cl  as  si  cal   Ttreament   of  Plers. 
I      Piers  always  hâve  thls    In   cotomon  wlth  colurans,    that    they  are 
Intended  to  support   a   load   and   transmit   its  pressure  to  the 
foundation;    like  colurans,    they  require  a   footing,    a  base,    an 
abacus   aiïd  a  capital.      As    for  colurans,    the  capltals  and  bases 
forma   transition  betvreen  the   form.of  theppier  and  those»of 
the   load  and  foundation;    but   as   the  section  of   thepier   is  al - 
most    invstriably  formed  wlth  référence  to  the  architectural  dé- 
tails nearest   it,    the   formafion  of   the  bases  and   capitale   is 
simpllfied. 

The  classto  orders  were  gênerai ly  concerned  witn  only  f»ee- 
standing  or  compound  piers.      The  Grecian  Dorlo  style  gave  wajl 
piers  an  abacus,    supported  by  a  Dorlc  half -recurved   row  of   lea 
ves  and   flnished  at  top  by  a  small   crowning  moulding;    the  cyn» 
tium  (hawrksbill)   was  conneçted  with  the  pler  by.a  necking  or  a 
few  banda,    or  except  lonal  ly  by  an   lonict^cyma,    supported  by  a 
beaded  astrâgal,    Fig,  211,    as    in   the   Temple  ol  Nemesis  at   âham- 
nus.      The  base  consisted  of  a  sinç>le  proj  ect  ing  pllnth,    or  a 
reversed  base -moulding.      Sllght  variations   in  the  forms   of 
thèse  capltals  évident  ly  occur   in   tne   few  renaalning   example^i, 
each  indlvidual   case  being  designed   in  narmony  witn  tne  entire 
building   In  whlch   It    is    lound. 

The  pier-caps  of  tne  Tuscan  order  of  tne  Renaissance  mas t ers 
ar^  partly  vcry  simple  as  in  Yignola,  parât  1 y  rlcner  and  so 
profiied  that  tne  corona  prédominâtes,  Flg.  212.  Roman  and  ReR 
aissance  masters  profiied  the  Dorlc  pler -capltals  in'very  sim- 
ilar  ways,  but  usually  left  the  base  entlreiy  simple,  conslst- 
ing  of  a  single  offset   wlth  or  without  a   transition  moulding. 

The  Grecian   lonic   order   Introduced  characteris tic    forais   of 
antae  capltals   in  most    important    remalnlng  examples,    as   tne 
Erectheium  and  Temple   on    the   Illlsus,    aiso   in    the   Propyieura*  of 
Tempieof  Mlnerva  at   Priene  and  Temple  of  Apollo  at  Mil  et  us» 
The   two    first   consist   of  a  band    and   necking  between  wnlch  were 
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liiserted  an   î>onlc      cynia,    aboYe    mis    Icin^   a   Lajoian,    wi  tn   bead 
ad    astragal,  '  P^ig.  213.       Tne  neckiiig   was   decorated    by  palra   laav- 
es   a-nd   separated    froni  tn©  shvft    by  a   small    beaded   astragal. 
The    two    last    are.  thtJ   so-callad    •canopy-capîtals",    but    to  ap- 
prove    their    l'orm  and    restloss   décorations,    one  must   b©  a  blind 
onthusiast    for  Grecian  anitquity. 

Grecian    ïonlc    forme   bases    of   pi«r  &*nd  coluian   allke. 

Roman  and  Renaissance  lonlc   treat   capltals   of   piers   as    rlch- 
ly  mouided  abacuses,    wlth  alamost   entlre  Independence  of  tne 
Greek   Idea,    or  as   capltals  decorated   by  foliage.      Tne  remalns 
of  Roman   architecture  possess   so   little  authorlty   in  détails, 
that  a   great  number  of   thèse  nea|led-up  mouldlngs   of  caps  hâve 
ilttle  value   to  us,    and  we  can  more  closely  lollow  the  R^als** 
sanoe,    that  took  the  gréâtes t   pains   to  restore  the   idéal   of  Rd 
tnan  architecture,    with  whose  décadence  It  vras   chlefly  acqualn- 
ted,       Fig.,    214. 

Two   forîïis  of  pier  capiials   In  Grecian  Gorlnthlan  are  known 
tous,    as   in   lonlc,    thèse   frora  tne  Tower  of   the  Wlnds  and   two 
fine  capltals   frora  the  entrance  hall   at  Eleusis  and  frOm  Paes- 
tum,    both   being  decorated  with   foliage  and    figures.      Ronians 
alraost   always  used  only  the  Corlnthlan  bell   capital  with  acan- 
thus   foliage,    which  was   fltted    to   the   rectangular  section^of 
the   pler;    iienaissance  masters  used  slmllar   forms^or   Impost   ca]^ 
Itals    for  plers   support Ing  arches,    whlch  differ   little    from 
those  oi   the   lontc  or  Composite  order,    chlefly   In  pos^essing 
a.rlcher  ornamental   décoration   tnan   the   latter.    Figs»  215,'21B. 

The  basses  of  small   plera,    llke  wlndow  pllasters,    or  those 
used  near  canopied  niches,   were  more  slaopljr  formed   In  Ronan 
and  Renaissance  architecture,    and  the  mouldlngs  were  reduced 
to  their  possible  minimum,    or   if   the  décorative   treatment  was 
refined'in  accordance  with  the  mater ial    used   (marble,    bronze), 
and   the  postion  of   the  small   plars   or  columns,    the  surfaces   of 
the   pllasters  were  decorated  by  délicate  ornamental   work  or 
là  laid  work,    or  small    colunms  were   treated  as   graceful    candel- 
abra,    whlch    Is    qui  te  justllplable,    especlally  In  décorative 
Works.-    The   forma   of  such  minor  architecture  are  of    Importance 
In    the  composition  of  monuments,    reredoses,    and   slmilar  arti- 
cles  of   furnlture,    related    to  architecture  and   furnlture.       In 
%pt  Works,    according   to   the  prlnciple   retained   throughout    the 
entlre  discussion,    only   the  Typlcal    of  architectural    forma  pos 
s  esses  meanlng,    whlle  détail    forma   requlre    transfornnat  ion  and 
llner   treatment,    ccrresponding   to   the  purpose  oi    the   furnlture 
and    otner   obj  ects. 

2.    Compound  Plers  altar   tne  Glassical. 

lèverai   modes   of     forming  groupe   of   piers    resuît    from  the 
plan  oi    an   aprtment,i  and  raay  be  arranged   in  a    few   typièal   mot* 


1 


Ives;     1,    two  or  more   plerg    l'orm  a   group   of   el«^ni©nts   oi    equal 
height;    2,   .tiiey   form  a  group  ol  éléments   oi    unequal   height, 
Fig.  217.      Trie    followlnfi  ground -mot  l/es    practieally  resuit    in 
both  cases;    a),    two  pi  ers  stand  besdlée  each  other;    b),    two  ar 
one  behind   tne  other;    c),    two  make  a  rtght,    acute  or   obtuse 
angle  v/tth   each   other;    d),    several    plers    form  a   group.      Thèse 
problems  occur  on    façades   as   well    as  in   interiors,    inypost-an< 
llntel^    and  In  arched  construction.  .  ' 

If  several  pi®rs  are  eonnected  In  a  group  of  fixed  height,  1 
each  on©  elther  requtres  IVa  separate  capital  and  basHi  and  1 
fehô  plers  raay  then  b©  detached  from  the  wal l,af lordlng  suffi- I 
dent  space  for  free  developemnt  of  the  capital  s  and  basés,  a  1 
cornmon  pllnth  and  a  common  abacus  may  also  be  added  to  thèse;  1 
or,  the  capital  s  and  bases  cohere  and  form  a  compound  capital  1 
and  compound  base  In  whlch  reent.rant  or  projectlng  angles,  1 
sometimes  requlre  transit lonal  ornaments  to  fUl  the  angles,  1 
so  that  the  group  reàl  ly  f  orms  a  whole  and  does  hot  appear  toi 
b^  merely  an  external   combinat  Ion.  1 

Transverse  connections  are  not   only  ppoper,    but    in  many^  ca-  1 

ses  are  nacessary  in  compound  plers  at  about   one-talrd  or  one-l 

half   thelr  height,    in  ordor  to  properly  bodn   togeiner   the  dl f-l 

ferent   courses  of  atone,    each  composed  of  several    pièces?    thial 

Is  especlally  true  of  brick  plers,    In  wiiich  a  bond  stone  must  1 

be  occaslohally  inserted.      On©  of  the  flnest   examplas   of   transi 

v^M^lideonnectlons   Is  to  be   found  at   the  angles  of    the  court  ofl 

the  Gancellaria  at   Rome.      If  the  plers  of  a  group  are  of  une- j 

quai  height,    two  cases  become  possible,    the  capltals  and  bases! 

of  the  projectlng  portion  extend  around  the  other,    Flg.  218,a;  1 

or   the  pter-caps  and  bases  of   the  recedlng  portion  die  agalnstj 

the  projection  a.      Th©  projections  of  the  cap  and   the  project-j 

Ijpn  of    the   pier  must   be  so  arranged  that   tnls  abutting  of  the  1 

i|É>uldlngs    Is  possible,    Flg.  219.      As    the  cap  of   the   lowerpler    1 

must   be   Included   withln   the  solld   of    the  projectlng  one,    th©    1 

cap  01    the   former  may   extend  entirely  across    tne  plar  as   a         1 

.course  of   stone,    breaklng  the  projectlng  portion  as  a  band.        | 

But    tnls  band  paay  reniain  smooth;    or   tne    lower  mouldings  may  bel 

broken   around   the  central   pler,    support tng  a  smooth  projectlngl 

band,    agalnst  whlch  theupper  mcuJdings  abut;    or    the  upper         1 

Imbuidlngs  may  extend   through,    only  the   lower   ones   abutting  ag-l 

lainst    the  central    pier;    or    the   entlre  cap  moulding  may  be  bro-l 

Iken   around    the  central    plar,    Fig.  2ii0.       Il   capltals   are    found     1 

lat   three  différent   helghts    tn   a  coripound   plar,    one  shcuîd    takel 

Icare  that    the   cap  of   tne    lower   pier  abuts  agains    the  project-  I 

lion   of   tne  hlghest,    Flg.  ^^.%    and    the   courses    corrasponcling   toi 

■  thèse  ca,)ltal3    couid   tlien  only  break  the  highest    pier   as   smootl 

Ibands;    any  otner    Arrangeraient    would   be  somawiiat   disturbino.  1 
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licive    tae    lault    oi    occupying   more  space, 
a-ni    liinderinii   adraissiori   of    llgirt    into    ine 
roora.       Tiicj   sapante   piars   may   inereiore   be    in   pari    repjaceà    by 
colan-na,    Fig.  i.17   a,.     Tn  i  3   causes   many  di  f  1  icul  t  ies;    one  mii;;t 
lirst    strict  ly  adtiere   to    tae   ^.rinciple   01    considerln;,    tne   eol- 
umn   onîy  as    a   unit,    ne/er   employing   a  nlaf,     quarter   or   taree- 
quarter   colunm,    or   v/aetaer   n«   shouîd   ms6    thèse.       Il   one  déci- 
des   to  oubstilute  colanms    lor    plers,    wnich  never    requlre    l'ixg 
ratio  oi    height    to  widthj    he    is    aiways   somewhat    ietcered    by 
proportions',    and    il   he  seeks    to  raake  their   «allô   of  heignt    in- 
dépendant  by  piacing   pedestaTs    jbeneath   ihe  coiunsis,    It  may  hap 
pen    tnat    the   colurmc   wiil    appear    too  slended   in  coniparison   to 
the   remainder  ol    the  pier,    not    replaced   by  coluraiis.       If  diliec 
ent   heights   are   to  be   considered    in   the   compound  pier,    another 
proportion   of    tae   eo!ir:sn  must    be  suited    to   each  height,    and    it 
would   be  very  diflicuit    to  obtaln  harmony   in  ail    parts.       Tiiece 
and   otner  di lilcul t ies,    waich   especialiy    in   churcnes,    will    not 
be  diiïiinished  but    ©yen    inereased   by   tne   use  ol    hall    colunins, 
formed    in    accordance  with  cl  as  sic  raodels,    and   one   can   only  a- 
Yoid   them  ail    by  émancipât  ingdiiînsel  f    ffom  the  classic  orders, 

d  s trengthening    tae   pier   by  semicircular   projections,    enttre 
y   independent    ol   al î    classic   proportions,    and   proyided  with 
capitals   especialiy  coniposed    for    each   case,    Fi  g.  222.       In  this 
wayç    one  at  tains   the   lormaticn    olpiers   employed    in  mediaeval 
viuited   construction^    one   tendency  ol   whica  begun   In   tne  Cath- 
edral    ol   Autun,    but    never  was    lurtner  deveioped   or    brought    to 
a  consistent    resuit,    altnough  creating  a  kind   ol  Renaissance, 
as    lar   reraoved    from  the   coercion   ol   the   ciasslc  as    that   of   me- 
diaeval   architecture,    or    irom  Gotaic,    the  most    extrême  phase 
o  1    i  t s   d  ove  1  opnien  t , 

3.      Compound   Fiers   alter    the  Mediaeval.    • 

How  may   the   probîeni  oi    mediae'/al    7aulted   construction  be  sol 
ved   by  a   treatment    of    the   piers    retaining    everytaing  wortny   in 
the    i  orms   of   classic   arcai  tect  ira,    wonâng   in    tne   Renaissance 
spirit,    but    freed    lror;i  the    r  es  train  t   ol    tne   classic   orders,    so 
far   as    taey  cannot    novt   sattsfy   purposes    ior   v^nich  taey  were  nt 
not    Intanded?      Take   tne   gênerai    case  of   a  space  divided   by- 
piers  ^,    eaca   bay   oi    tne   plan   co'/ered   by  a  groin    vault,    witn    tne 
conditions    tnat    tne   pler  murj  t   occupy  as    Itttle   space   as    possi- 
ble,    tae   ribs    anu   arcatis    cl    tne   vaults    be    complet ely  separate 
at    their    impcsts    and   not    intersect  ing;     iï    v/e   support    the   side 
:\SQ,htir^   by   Lierai  circuler    projections,     tiie    total    widta  ol    the 
oiers   wlîl    not    be    lésa    than   if    tne.3e   projections    were   rectan- 
li[  :r;     tne    ,^uppcrt3    of    tae    ribs.     tf    rect.ingular,    wou]:^    appear 
t  '  (  '   :-;v3,  ::'.  p  l  v  e    i  a    n  r  ';  p  -;.  c  t  i  c  n    t  o    t  ne    ri  b  s ,    vv  n  e  n  v  i  a  w  ad    d  i  a  g  o  n  a  1  i  y , 
îor    ti;e   '^louîdea    ri-^-    .vould    taen    rucede  behind    tne   support  ing 
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and    rJL]\i    uenealh    trie   rio/:-,     int^rii.^^    ubtair:!:;^    ^"^ 
,     aMlôd'    in    lorm   to    tne  TraneUior    .^-^î-yl-e,     i:iô   moio 
re,dily    11  we   Make    i^ne   cro^ns    of    ttie   arciios    of   equ.iî    or    ipprox 
i'i.a.tôiv    equal    neigut,    waich   requires   dlli'ôrent    riaigiU.-    lor    thtt 
3prlnî:;tn:i  points   of    ohe  sa'pporls.       Tne    rectanguiar  pler  saculd 
b^i    treated    like   a   elas'jlc   piîistôr,    but    tne    semicircuîar   plerc 
support  in  i2   tne    rlbs   are  not    In   an  y  vvay   to  be   considered  aa 
clasa  ie  ^colUains ,    tneir    pcoportions   being   entirely   distinct 
l'rom  thoae   cl'   colams;     tney  ,ire  and    renialn    round  piers   or  vaul 
tng-3halts. 

There   only   remciinfl    the   problem  oï   reduc  Ing  -the    section   ol 
tae   piar   to  a  minimum,    to  occupy   the    ieast    possible  space  and 
not   obstruct    the    light.       If    the    pisn  or    tne  plan  ol    i ts    îoad 
be  arranged  symnietrical  ly  abcut,    tv/o    axes,    It  may  be   replaced 
by  a  simple  symnietrical    column,    il    its    capital    be  so    formed   as 
to  afford  a  proper   support    for   eacii  sépara  te  areh.      If   tnia 
symraetry  exalst   about   a  single   axl^   only,    tne   support  may  be  a 
pair  of  equal    or   unequal   coupled   columns,    or  may  consist    of  a 
group  of   round   coiurais,    Fig.  21i4,    ^henit    is    to  be   remerabered 
that    it   is  very  difflcult.   to   transmit   a   uni  form  pressure,    or 
one  proportioned   to   the   sectional    areas   of    tne  différant   col - 
umns,    ant    that.  usually  but   one   column   supports   the^    load,    tne 
otners   being   sllghtly  or  not   at  ail    loaded.      The  round  pillars 
require  neitner   to  be  sweiled,    diminished,    or   fluted,    not   be- 
ing coiumns    in   the  sensé  of  claaslc   çolumns   of    fixed   pf'oport- 
ions,    but   are  rather   circular.  wal  l -masses.         In  alî    forms   of 
piers   heretofore  cited,    we  hâve  assumed   the  side  arches  and 
ribs    to    be  séparât ed  above   the  capital,    so  tiiat    the  section  of 
the  impost   block   is  not   composed   of  arch  and   rib  sections    int- 
ersecting   each  other.      The  réduction  of   the  section  of    the 
pier   to   its  minimum  dépends   on   the   formation  of   the  impost 
stone,    neglecting   the  strength  of   the  materials    employed   for 
the  pier  and   the  permlssible  cruahing    load   on  it.      Wïille   tne 
mode  of  executing  aJ  refined  and  complex  piec»  of  stone-cut  t  ing 
was  not   understood,    the   ribs  and  arches   were  necessarily  sepa- 
rated    from  each  other  ab^ve   the   i:npost   cap  of   the  pier;    it 
first   became  known    in    the   beat    Gothic   period   how   to  allow  ar- 
ches   to    intersect   at    their    lov^ar   ends,    so  as    to   require   tne 
smailest   possible   space  on   tneir   support.       Three  cases    then 
became   possible;    the  extrême  outer   points   of    the   ribs  and  arch 
es   were   equldistant    frorn  tne  axis   of  the  pier,    or   tne  arches, 
or   eise    the  ribs,    projected  more   than   the  other^  members.  F.  22£. 

Tiie  simplest   arrangement    for  both  appearance  and   exécution 
is    that   where   the  ribs   and  arcnes   unité  above   the   impost    to 


lorm   a  polygonal    impost -block, 


Fig. 


;^6.  which^  shows  tne  sect- 


mm 


'>  CîiAP.        12.       PI FJ18«  E.  A.     SI. 

ion   b   reduced    to    its  minimum.       Il    ihe    rlbs    are   snmller    than    tb 
the   arches,     the  polygon   has   alternately   equal    s  ides   c,    and   as 
each   stone  above    ihe    impost    Is    to  be  wrought    frcm  a   rcugh   bl  i 
block  oï  square  pian,    to  save  raaterlal,    it    is   bes  t    to  keep    the 
number   of   courses   betvveen    the   inipoct   and    the    lower   vouBSOire 
of    the   rlbs   and   si  de  arches   as  s  rail    as   possible,    and    to  allow 
the  ribs   to  project    so   lar    from  the  axis   oï    the  pier,    tliat 
thelr  sections  may  oompletely   i  1 1 1    up    the  upper  square  a  b  c  d 
ot    the   rough  block,    Fig.227;     the  cap  stone  of   tne  pier  will 
then  be  square.    ..i.i;   the   ribs  and  arches  are    to  project   aslH.I?l 
as   possible,    to  TeoLuce- the  support    to    the  absolute  minimum, 
they  should   sprlng   from  a  square  capital   as    in  Flg.  228;    but    if 
we  wish  to  separateiy  develop   the  arches,    reduclng  the  ribs  on 
ly,    the  abacus   of  the  capital   might   be  square,    Fig.  229.      To 
place   the  most  distant  parts   of   the  ribs   further    from  the  axis 
of    the  pier    than   those  of    the  arches,    wouid  be   incorrect;    not 
lorgetting   the  case  wnere  the  ribs  and   arches   hâve   equal   radii 
and   equal   heights    of    imposte   and   crowns    in  a  vault    on  a  square 
plan.      A  peculiar    form  of  vaulted   construction  wouîd    then   be 
develcped,    wlth  very  deep  sections   of   ribs,    cross-shaped  and 
strongly  projecting  capitals,    which  shculd   be   treated  as   cor- 
bels,    if   they  are   to  be  placed  on  small    supports;    such  con- 
structions  are  sui table    for  mixed    iron  and   stone  construction. 

Chapter      la.       Entablatures   of  Stone,    Wood  or   Iron. 
1.      The  Treatment   of  Entablatures. 

The  bearing  strength  of   entablatures    Increases    in  proportion 
to   the  square  of   their  height  and    in  direct   proportion   to    thet 
width;    the  spans   of    the   intereolumnia tiens    then -dépend   on    the 
sectîonal   area   of   the  entablature,    but    chlcily  on    the  résist- 
ance   to    transverce  s  train  of    the  material    employed. 

The  cTSisslc   styles    treated    the  architrave  as   a  simple  bear.i 
.vith   a   projecting  margin,    Fig.  230,    or    ît    wa-B   coTnposed   of   two 
or    three   courses   crov/ned    by  a   cyni.-tium^    the   ccureec   separateci 
by   a  beaded  astragal    or   smalier    c^Tnas.       The  under    side   ci'    tue 
architrave  vras    smocth    or  deccrated   by   painted    band-like   pat - 
terns,    but    în   llonian    eu;  idings    it    was    général! y  ornamented   by 
sunken   panels,    or   band-like  sculptures,    Fig. 231,    tac    îatter 
comracnly  enclosed   by  cymas    and   beac^ed   astragals.       Ii    tne    lower 
ôdge   cf    the   architrave  appeared    too  broad,     its    cer.trevvas   decc 
rated  by  a  raoulded   or   ornamented    band,    anù    it    .vas    t.ius    divlded 
in    tv;-©   halves,    Fig.  232.      V/nen    the  architrave  was    rcrr.pcsed    of 
tv/o   be'ams    placed    side   by   side,    the  under   edge   of   e.„ch  couid   be 
deccrated    by  simple   sunKen   or   ornainental    panels,    o:-    tnesti 
nicuided   sunk   panels    could    be   symmet r ica]  ly   arraru^ed   abcut    t^.e 
centrai    jcint,    Fig, 233.  . 
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to -{ et  ner,  ihat  the  glrder  beccmes  an  in  fï  enloî-iî  whoie,  îike 
a  rcof  truos.   Everytning  said  of  visible  wooden  anf-r  iron  roof 
construction  is  aîso  applicable  to  the  construction  cf  glrder^ 
especialîy  the  gênerai  law,  that  In  engineering  construction 
on  a  large  scale,  the  esthetic  solution  of  the  problem  Is  to 
be  sought  In  the  platnest  and  clearest  construction,  and  not 
în  a  paltry  treatment  of  détails.   The  récognition  of  the  ext- 
ernaî  appearance  of  a  perfected  construction  as  being,  ectheti- 
caî ï y  valuabîe,  is  more  Important  than  any  attempt  to^conceal 
the  cons truct  ion  by  coyering  the  structural  fori^îs  by  décora- 
tions in  thln  métal  s  or  boards. 

2.   Entablatures  of  the  Classic  Orders, 
Classlc  architecto  based  the  proportions  of  the  Intercoiurn- 
nlations  and  tnel  r  helghts  on  the  lower  dlameter  of  the-eoluraçi 
and  fixed  certain  normal  proportions,  that  were  niore  or  less 
blnding.   Such  normal  ratios  can  évident  ly  posseGS  but  a  liinlt 
ed  value,  for  the  cl  ear  distance  betvreen  the  uppar  ends  of  tne 
'coluiTine,  or  tne  actual  span  of  the  architrave,  chiefly  dépends 
on  the  résistance  of  its  materiaî  to  transverse  âtraln.   Easi- 
ly  fractured  marble  required  the  côiifeis  to  be  clQsely  set, 


tough  stone  permitting  them  to 
columns  had  nonnal  proportions 
could  hâve  proport lonally  wide 


be  wldely  spaced.   Since  classé 
of  helght,  the  Doric  order  c 
intercolULiniat  ions  witn  lov/, 


but  muQt  hâve  narrovr  ones  with  very  hlgh  columns;  for  11  the 
extrême  1 iml t  of  span  of  a  stone  beam  were  îlxed  at  about  20 

It. ,  tne  height  of  the  order  would  dépend  ^n  this  span  only 
vvitnin  certain  limits,  and  the'  character  of  the  entire  order 
mlght  change  without  changlng  the  actual  'span  of  the  architrav 

The  lonlc  anJ  Corintnian  orders,  as  well  a,?  those  ha/ing  pe^ 
estais,  always  appear  to  hâve  proport  ionaîl  y  narro^^  intê»rcolu:ft 
niation3.,  tneir  height  being  great  In  proportion  to  tne  Icv/er 
iiaLietar  oi  the  cclumn. 

3.   Pi  ers  and  X^opings  of  Glrder  Brldgçs, 

P  i  er c  o  f  raoG  t  g  î  rd  er  b  r  1  d  g  es  and  .o  f  s  1  ml  1  ar  s  t  r u  c  t  u r.e  ■;  are 
jsually  strong  wooden  trestles,  or  masses  of  m>i,:.:0nry,  cr  are 
more  r.rely  iron  structures,  that  serve  as  tne  support  •  cf  t:.e 
bridge  girders.   Accordlng  to  tneir  arrangeraent ,  they  '■^,t/■:•   ei:a 
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ers   jr   those   oï  Yladucts   or  aqueducts.  1 

Tne  base  always  sei^/es  as  a  firm  and  broad  foundatlon  1er  1 
icl-.d  entlre  stracture,  and  bridges  oyer  rivers  or.  arms  of  the  1 
pea  must  be  so  constructed  with  référence  to  the  highest  and  1 
'lowest  water  le/els,  as  well  as  the  flow  of  the  tldes;  it  ser-l 
[y es  as  a  waye  and  ice-breaker,  and  has  its  pecullar  form,  ada?! 
Uad  to  tne  purposej^knd  may  be  provided  -vith  a  coping,  or  may  1 
Ibe  prepared  to  recelée  the  bx^dy  of  the  pler  by  any  sul  table  1 
Itransltionai  form,  the(entire  plar  being  diralnished  upwards,  1 
Iptrtly  to  save  mater ial,  partly  to  prevent  obstrutlon  to  the  1 
lp.'issage  of  the  vvater,  and  in  many  cases  to  avold  loading  the  1 
Ifoundatlon  too  heavilF;^  it  aiso  always  looks  better  thath  if  il| 
|«ere  not  dlminished.  The  transition  from  the  base  to  the  bodM 
Icf  the  pler  with  Its  projections  at  sides  and  ends  permits  thol 
post  varied  changes  of  section,  tnat  exert  a  pleasing  influencl 
Ion  the  form  of  the  pler.  Mediaeval  architects  well  understoodl 
Ihow  to  efiectively  treat  thèse  projections,  whlch  serve  to  1 
break  the  force  of  the  water,  sometlnïes  building  chapels  on  1 
jthem,  sometimes  furàishlng  them  with  platforias  or  balconies,  1 
kccesstble  by  steps,  for  giving  aid  to  sailors  or  preventing  1 
llogs    from  strlking   the  pler.  '  1 

I  The  base  of  the  brldge-plar  and  its  projecting  ends  were  notj 
Iconstru^ted  with  référence  only  to  a  pleasing  effect,  but  to  1 
Ibreak  the  waves,  to  admit  of  the  4se  of  the  plaines t,  rough,  1 
Irock-faced  ashlar,  and  the  strongest,  mode  of  anchorinj^  the  1 
Istones  togother  by  iron  cramps;  wh^it  such  pl^r-heads  were  proJ 
Itected  by  iron-work,    they  hâve  a  fltfe  effect.  | 

I  The  body  of  the  pier  is  often  wanting,  the  girder  being  plaJ 
Iced  directly  on  the  base,  whlch  is  then  crowned  by  bat  tlementsl 
lor  a  tower,  a  pedestal  support-ing  a  statue,  a  group  of  stataeçj 
L  through-pier  which  serves  to  conceal  the  junctlon  of  two  1 
Irldge-glrders;  the  body  of  the  pier  sometimes  risfs  from  its  1 
lase,  lea/ing  a  bold  offset  as  an  abutment  for  the  struts  of  al 
|»ooden  abutment   bridge,    Fi'g.  237.  1 

I  The  coping  beneath  the  bridge  girder  serves  as  a  block  for  | 
lits  support  and  as  a  cap  for  the  pier.  Il  should  hâve  a  strogj 
fcrcjection  where  it  receives  the  'girder,  for  the  flrst;  lor  1 
Itne  latter,  it  must  hâve  a  bold  cornice,  Flg.  23B,  prof  lied  in  1 
•rarious  ways,  according  to  the. character  and  arrangement  of  1 
m:\t  bridge.  ^  1 

I     The  corbellings  at   the   top  of   the  pler,    angle^iproj  ections,      1 
liower-llke  additions,    towars,    and   ot her  structural   mot  1/ es    for 
■•veloping  tne  architecture  should  be  used   when   possible,    In     | 
lo^ler    to  make  a   truly  architectural   Work  of    tne  simpl':îst    and 
Irr'  "'t    economical    probien  of   brldg   construction.  1 

I      ''ne    ibutments  at    the  ends   of    the  bridj|e  mli^nt    r^jcriva    a      iciA 
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Ir       .i   more   pl^aalng   archl  tc^ctural    treatrofent    witn   knovyn    jircnl- 
1*^    '>aral    motivôs,     tnan    is   usually   accorded    to    thôni.       Tney   are 
l.aally   only  terminât  ing  masses   of  :na30r*ry,    to   restst    tne   prea 
liire   Cl"  the   earth,    such  as    retalning  walls,    tiieir   externaî    ap- 
learmce  being   principal  ly  depeadent   on   tn»  kind  of  niasonry. 
L  spécial    eraphasis   should   be    laid   on  a   transis  ion  between   tae 
Ibutment    an4  tne  br^dgo  girder,    because   the  unp leasing   junct- 
lon  of    tne   girder  and   piar   is    gênerai ly* neglected.      Corbelllng 
le  a  valuable  ôBlh.etic   expédient^,  and   the   iiard   intarsect  ions 
If   horiaontal   and  vertical    line^   at    the  end  of   the  bridge 
Ihould   be  broken  by   flights   of  steps,    Fi  g.  240^    pendent iyè 
lauits    in   the  angles  wltn   tne  side  walls,    Flg.  241.    angle   tow- 
Irs^    Fig.  242,    buttresses,    and   stmilar  motlvôa.      Thls   hardness 
llsappears    in  arched  bridges,    vrhether  built   of  masonry  or  raere 
ly  bridge  girders  of  cur^/ed   form. 

I  Chaptar   14.      Arches  Above  Plera   and  Goluan^. 

I  1.      General. 

I    Fixed  rules    for  proportions   of  arcades   cannot   be  given  witn 
lut    regard   to  tne  purpose  for  which  tney  are  employed;    the  ef- 
lect   of   the  arch  wrill   be  the  more  powarfui,    the  greater    its 
ladius,    and   the  smaller   the  heignt   oî    its  abutnient,    Fig.  243; 
It    w^tîl   appear  neaviiy   loaded   and  weak   If   tne  arch  be   too   tnijji 
llgntîy   loaded  and   clumsy   it.  i  t  be   too   thick,    Figs.  244,  ki45. 
rhe   form  of   the  arch  has    to   us   sometning  peculiarîy  cnaracter- 
L?:ic    tnrough  àssociated   ideas;    segmentai   and   eliiptiaal   arche 
fc^.   of    low  rise  seeia  to  be  depressed,    FI  g.  246,    and   this   charca- 
Icer   of  dépression  corresponds    fully   to   the  arrangement,    where 
li.e  supports   of   the  arch  are   low,    as    in   low  halls   or   bridges; 
lit    is   more  "or    less   opposed   to  use   for  rooms  o^   considérable  . 
hei,;at   and   to  spans   on  high  supports;    the  d'épressed  arch,    whet 
lier  segraentà.1    or    ellipticaî,    only   looks   wel  1   as   a  disçharging 
krehj    'ffhen   the  arca  merely  serves    its   purpose  without    raising 
F ae  question   of    lis   p leasing  appearance,    Fi  g.  247,       Its    stabil- 
r  ty    is    increased   ar.d    1  ts  ^appearance  becomes  more   pleasing,    if 
13   dej-Mi  be    inereased    towards    the  abutments,    Fig.  248.       The 
It    'Ipti;-.  1    arch  oi    lovf  rise   Is    fully  justified   when  of   smail. 
KSi  iu  betwee..   ab^^-nienta,    wuich  serve   as   eorbeis,    Fig.  249.      The 
kl  .'-niants   ni.^y   tuer,   be   replaced   by  supports    or   eorbeis    of   dif- 
fe      u    ïof.às,    v',..ich    likev/lse  support    the   ellipticaî    arcn,    B'ig. 
Lb.        The   IroKo;;   aegniaial   arch  may  often   be  used,    x-lg.  <i&l,    but 
'-    .      strictly   only   u  polnted   arch;    the  broken  oval    arch  may 
/o    .   very  élégant    ôMect   at    otner    times,    as    it   surpasses   seg 
'a!    T.nd    eii:   'ti?ai      rches    in   pleasing   effect,     ii    Its    rise 
!-3      t.^    fpar      or    1  »;;    il    its    cruvature  be  as    reguîar   as    pos-J 
r  -   3e.T.i     .icai    /    arcr^,   alvir^ys   appears    pleasing    il    its    lov/er 
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^nds  arw  not  concoaled  by  a  projecting  imposa  comice;  it 
suits  .va'J"  proportion  bôJiween  1  ts  span  and  the  hfclght  oi  iiG 
supports;  il  may  spring  direct  ly  from  a  footing,  ils  ^>iers  bc- 
Ing  omitted,  or  It  may  be  placed  on  very  hlgh  supports,  wiin- 
out  producing  a  dlsturblng  effect,  though  a  poînted  arch  is 
more  pleasing  In  the  case;  It  may  be  strongly  stiîted  if  n«c6s 
sary,  so  that  it  is  ugually  better  suited  to  ail  cases  tnan 
any  other  form  of  arch, 

Tha  polntdd  arch  is  least  adaptea  to  the  case,  when  the  ver- 
tical direction  is  to  be  especlalîy  accented.   Various  struct- 
ural methods  far  determinlng  the  radius  of  the  polnted  arch 
\Tere  knovm  in  tfce  Mlddle  Ages.   1,  The  radius  is  2-3,  J-4,  4- 
15,  cr  n-(n  1-  1)  times  the  span,  Fi  g.  262.   2,  Tha  radius  is  the 
hypothenuse  of  a  triangle,  whoss  sides  are  to  each  otii\er  as 
1  :  1,  1  :  2,  1  ;  3,  or  1  :  n.   3,  The  centres  of  the  arch  are 
found  bypproj  ect  Ing  the  angle.^  of  the  polygon  on  a  diagonal, 
jFlg.  2531   4,  The  centres  are  found  on  a  diagonal  cfr^^e  poly-  | 
gon,  the  polnted  arch  passing  through  two  or  three  ah'gî-^^of  • 
this  polygon,  FI  g.  254.   Ail  thèse  methods  hâve  the  sole  purp- 
ose  of  alding  the  enlargement  of  the  pointed  arch  to  fuîl  sizçs 
land  obtalnlng  exact  work  In  stone  eut t Ing;  some  possesed  spec- 
[lal  advantages  in  the  construction  of  fornis  of  tracery,  v«rhiie 
others  were  but  trlfles.   It  vvouid  be  vvell  practicaîly  Xo  îix 
the  centres  of  tne  parts  of  the  arch,  pointed  or  oval,  by  some 
definite  rules,  to  lessen  tne  labor  oi  drawlng  thera  full  size. 
Compare  constructions  of  Fig.  254  a.   Ali  kinde  of  combined   1 
arch  forms  ,  Fig. 255,  llke  those  preferred  in  mediaevai  and 
Mohammedah.  airchltecture,  In  ^jetnerlandish  Renaissance,  and  es- 
[pecially  those  composed  of  concave  and  convex  curves,  hâve  no 
[structural  but  only  a  décorative  value,  and  ehould  therefore 
Ibe  excluddd  from  structural  designs  when  possible,  being  left 
[to  the  domain  of  décoration,  vrheie  tney  are  justifiable.   Tnus 
Ismall  doors  or  wlndov/s,  cellar  openings,  narrow  openings  in 
Iwalls,  covered  by  a  single  stone,  also  stî».11  canopies  or  covep 
lings  Oi  niches  in  walls,  may  well  be  finlshedbby  arched  forms, 
|com1)ined  In  the  most  varled  ^ays,  while  the  same  fovmB   wouîd 

■  not  be  structural,  wnen  used  on  a  large  scale,  and  shouid  be 
lavolded  on  that  account.       . 

I   The  segmentai  arch  requires  an  Increased  deptn  tov^ards  the 
labutrnents  Po   increase  its  stability  under  a  greater  load;  but 

■  tne  pointed  arch  requires  this  increase  towards  its  crov/n,  Fig 
■256,  To  a  Knowledge  of  tnis  fact,  we  owe  tha  feellng  oi  repos 
larising  from  an  assurance  cf  a  correct  mode  of  ccnst ruct ion,  i 
lin  seeing  one  of  thèse  two  cases;  such  repose  would  scarcely 
Ibe  fait,  by  one  Ignorant  ol  tnls,  since  the  associations  of  the 
[Ideas  hère  considered  would  then  be  wanting  to  him.   An  arch 


also  be  tne  coping  of  the 
Il  colacldes  wUh  the  basfl 
the  arcù  oinerwise  springsf 
bridge,  malàng  an  Impoot 
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'^   low  rise  can  support  only  a  proportional ly  ll^ht  ioad,  but 

ra  polnted  arch  can  support  a  neavy  ono;  nence,  on  an  associa- 
tion of  Ideas  is  based  the  visible  need  for  a  flat  arch  to  ap-^ 
pôar  llgntly  loaded,  and  a  polnted  one  heavllî> loaded  ax^tne 
centre.   When  attention  is  not  pald  to  thèse  considérations  ua 
pleasing  effects  are  producea.  \ 

It  is  gênerai! y  true  of  lorms  oi  section  of  .^rcaes,  as  sta-  ; 
ted  for  Blde-arches,  that  the  profile  of  tiie  archivolt  may  1 
change  Its -^character.  Fi  g.  257;  l,  according  to  the  depth  x)f  -  i 
the  arch;,  S,  according  to  the  projection  cf  the  arch  fi*om  the 
face  of  the  wall;  3,  according  to  the  desired  inclination  of 

•the  spalyed  surface  for  aftordlng  admission  to  llgnt  and  touch 
Ing  the^  extrême  projections  of  the  profile.  1 

2.   Archéd  Bridges.  1 

Arched  stone  bridges  require  tne  impoçt  block  to  be  made 
tflearly  prominent  by  a  horizontal  Incision  and  a  clear  trea,l- 
ment  of  Its  abutment. 

The  Impost  of  the  arch  wlll  often 
pier,  or  If  the  pier  be  vranting  and 
the  coping  it^elf  forma  the  Impost; 

driectly  from  the  foundatlon  of  tne  ^_,  „  .  . 

cornlce  unnecessary^   For  raasons  of  stablllty^  tne  iower  part 
of  the  aPch  should  be  bullt  vrlth  horlaontal  courses  for  about 
half  the  rise  of  a  semlcircular  arch,  or  rataer  more  in  a  fiât 
elllptical  arcl^l.  and  about  one-third  that  ot  a  pointed  arch; 
that  Is,  â  vrail -fcass  gradually  widens  upwards  and  is  formed  by 
corbelling  eut  the  separate  courses  ol  stone,  and  the  arch  pr 
presses  agalnst  this  as  an  abutment.   Tais  abutment  raass  shoud 
should  dlffer  from  the  arch  itself  In  mater lal  and  structure, 
ànd  may  be  made  especially  prominent,  Ftg.  258.   At  the  same 
time,  the  prlnciple  of  economy  wl 1 1  generally  require,  that  te 
chàracteriiîô  the  abutment,  tt  must  be  dressed  smooth,  if  the 
arch  is  built  of  rock-faced  ashlar,  or  that  it  be  raarked  by 
borderlng  members,  coats  of  arma, .emblfims  and  other  décorative 
expédients,  If  the  arches  are  dressed  smocth  In  city  bridges. 

The  segmenta  1^  àrch  always  r  équipes  a  ske.v-baek  normal  to  i  td 
curve,  and  has.a  bad  effect  If  it  abuts  direct  I  y  agalnst  the  | 
coping  of  a  support,  t:  12.^69 
mouldodm  memôers,  it 
bord ers  are  composed 
each  otner,  unless  the  Int^ersec  t  ici 
a  ccrbel.   The  first  radial  joint  oi 
ates  it  from  tne  skew-b.ick,  ato  igat  fro 
horizontal  courses,  and  na;.  b 
serted  slab;  the  skevr-ba  ;k  It 

'small  bridges.  Fi  g.  260. 


i:  ig.  ^t>y;     if    t;\e  arch    iz   not    bordered   by 
doec    not    appe  .r  more  ugly,     tnan    if    tncjse 
of   horizontvl    i:eaders,    or    .^but    against 


e    ::iarKea    b3' 
s  c 11    may  be 


or 

is    especially   supported   b: 
tne  i3eg!nen*al    ai'ch  separ 
a   sir. (,1a   block   or    in 
a  boîdl y   pcofi  i ed    in 
forma.:     .s    a    corbel    1: 
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St    low  rise  can   support   only  a  proportional ly   ll^ht   4oad,    but 
ii  polntôd  arch  can  support   a  neavy  one;    nence,    on  an  associa- 
rtlon   oï    Ideas    is  based   the  visible  noed    for  a    flat    arch   to  ap-^ 
pôar    llghtly   loaded»    and  a  pointe^   one  heavt lîiloaded  at^tne 
centre.      When  attention    is   not   paid    to   thés®   considérations   uh 
pleaslng   effects   are  producea. 
I       It    is   gênerai  ly   true  of    lorins   oî  section   oî  .ft,rcnes,    as   sta- 
tôd    for  Bide-arches,    that    tne   profile   of   the  archl'/olt  may 
change  its  ^character,    Flg.  S67;     l,    according   to   the  depth  x>f    ^ 
the  arch;,    S,   according   to   tne  projection   cf  the  arch   from  the 
face  of  the  wall;    3,    accordlng   to   the  desired   inclination  of 
Ithe  spalyed  surface   for   affordlng  admission   to   llgnt  and   touch 
I  Ing  t h «^ extrême  projections  of   the  profile.  j 

2.      Archéd  Bridges.  -  1 

I      Arched  gtone  bridges    require   tiie   impoçt   block   to  be  made 
I  <f laarly  prominent   by  a  horizontal    incision   and  a   clear   trea.t- 
I  ment   of  its  abutment. 

I      The  impost  of   the  arch  Klll    often  also  be  tne  coping  of    the 
ipler,    or   if  the  pier  be  wantlng  and   tt   coïncides  w-ith   the  basd 
I  the  coping  it^elf   forma   the   impost;    the  arch  otnerwlse  ep rings 
Idriectly  from  the  foundation  of  tiie  bridge,    making  an   Impost 

eornice  unnetjessary^      For  raasons   of  stablllty^  tne   lower  part 

lof   the  arch  should  be  bullt  vritla  horloontal   courses    for  about  j 

[half    the  rise  of  a  semlcircular*arch,    or   ratner  more   In  a   flatj 

\  eillptlcal   arci^l.  and  a^bout    one-third    that   of  a   pointed  arch]      1 

that    ts,    à  wali -Wss   graduai  l y  widens   upwards  and    is    formed   b)j 

corbelling  out    the  separate  courses   ol  stone,    and   the   arch   pr  j 

presaes  against   thia  as   an  abutment.      Tnla   abutment  mass   shoud 

should  élffer  from  the  arch  itself   in  materiaî   and  structure,  j 

ètnd  may  be  made  especlally  prominent,    Fèg.  2I>8.      At   the  aame      1 

time,    the  principle  of  economy  wlU    generally  require,    that    tci 

ehâracterl^e.  the  abutment,    tt  must    be  dressed  smooth,    If   the    1 

_arch  is  bullt   of   rock-faced   ashlar,    or  that    it   be  raarked   by      1 

bordering  me^nbers,    coats   of  arma, -emîplfliiis   and  other  décorative! 

expédients,    if  the' arches  are  dressed  smocth   In   cUy  bridges.   1 

The  segmenta^  arch  always    requires   a  ske.y-back  normal    to   1  tal 

curve,    and  has   a  bad   elfect    if    it   abuts   direct  1  y  against    tne    1 

coping   of  a  support,    i^  ig.  ^69;     il    tne  arch    i3   not    bordered   by    1 

moulded»  memijers,    it  doec   not    appe.r  more  ugly,     tnan    11   tnose  1 

bordars   are  composed   of  horizontal    iieaders,    or    ^but    against       1 

each  otner,    unless    the    iniersec t i on    Is    especlally  support ed   bJ 


corbel.      The 
It 


f  irst 


radial    joint    o 


tne 
from  tne   si^ew-back,    ato  igut    frorj 

be   "aarKed    h  y 
be 


ates 

horizontal    courses,    and  ma'/ 

serted   slab;    the   ske\7-back    ItccM    may 

small    bridges,    Fi  g.  260. 


i^eg:ûen*al  3.^ch  separ 
a  sinbl':^  block  or  in 
a  boldly  pcotUed  in 
fcrraeJ     .s    a   corbel    i: 
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^^^  [lJ^   t  n  e  s  e  p  a  r  a  t  e   b  r  i 


<J  1 


arciies    sprln^;    irom  geparate  skew 
^'^'    une  i-iaî    wldinj    a  sïïuIÎ    arch  may  be 
01     ti.c;    iii.!  l 'ai  cae:';    to  savQ  mater ial; 
this    occura    in    tiie   Ponte  de  Quattro    ^.r:!,    Ronie;     the   end   pters 


insertôd  between  taa 


niay  a]so  be  broRôn   by   gxievvays,    or   oaUe'-   openings  may.be    le 
îôft    abo^/e    tne  abutraentj    to   cari  ,.y  oïi    ^ater    from  bridge  way. 

If   girders    oî  wood   cr    iron    in    form  cî     .rciies    be   combined 
wita  piers    of  Tiascnry,     ine   pl«:jr3   shcild    aave   proper   abutiaents 
l'or  tne  girdara,    and    thesa   Gnculd    generaUy  be  skew-backs,    co- 
inctdiag   witn   the   radias   ol    tne  arch  at    ta©  joint. 
3.       Covered   Bridges,    or   /flta  buildings. 

If   tiie   bridge  is   coverad    by  a   roôl,    tne  structural    ideas    re. 
suit    frojn  tiie  arrangement  ol    its   supports,    and  of   tne  bridge 
piers  on  which  it    rests;    to  not    loi^cl    tnebridge   too  heaylly, 
the  construction  of   tne  roof  shouid   be  as    lignt   as   possible, 
and   the  spans  between   tne  supports   aa   great   as   possible;    tnes< 
rules  dlsappear  at    the  piers    tnemsel ves,    whare  a  grouped  ar- 
rangement  of   colurans    is  désirable.      ITom  tais    tdea   resuits    th< 
arrangement   of  pavillons,    twoers   and   perlais   on   the  piers   of 
tne  bridge,    and  open  halls   ovar   tne   bridge  way,    such  arrange- 
ments  being   carried   out    in   the  most    baf'ieà   vvays    in   the    few  ex- 
isting  examplSB. 


Chapter   15.      But  tresses   aad   llyiac^.  But  tresses. 

Buttressôs   are  eitner    increased   taioknesoeG   oi    wal is    to   pre- 
vent    their    yielding,    or    to   resist    tae   tarict    cf  vaults;    tnei.r 
nature   is    identical    In   both   cases,    u.s    a  wall    can  only    yield 
sldewise  to  a   force  acting    in    tiiaL   ^ie^tlun,    at   an  angle  witi 
tne  wall;    it    Is    iiiiraaterial   wheiaer    thi3    1  .rce    is   produced   by 
vault    or  not.      The  buttress   Fi  g.  261   mast    alv/ays   be  arranged    11 
the  sanie  direction   as    tne    force,    whetaer   perpendicular  or  ob- 
lique  to  the  wall;    if   IWQ  or  more   forces   act    on   the  wall,    so 
many  buttresses  must   be  arranged,    one  epposed   to  ,each    force, 
or,    as    the   forcesmay  be  combined    in   a  ?iiagle   résultant,    a  sin 
^le  buttress  may  oppose   this   résultant    force.       The    force  act- 
ing  against   a  wall   may  be  dlstrioutr^d    ov er    its    entire   surfac©,] 
as  an   earth  pressure,    or    it   may   act   at   one  or  more  points;    It 
would    tena    to  slide    tae  entire  wall    slce./ise   in   tne    first    cast 
in  the  second, to  overthrovr  tne  wall    cr   b-nd.it. 
j       II    tvï'o  or  more   forces   act   against  a  wall,    the   construction 
of  a  buttress   simply  consists    in   connect  ing   tne   points   of   8tt|i- 
application  of    tne    jorcea    by  a  rigid  body,tnen  applying   to 
this   body  a    force  having    the  same    1 ine  ol   action  and  magnitude 
as    the    résultant   ol   ail    tne    forces    It    e juî I ibratas. 

The    force    F,    Fig,  ;a62,    sufflciônt    îo   rX7t3   the  wall    sidewise, 
is   proportional    to   the   weignt    P  ol    'a  e  wall,     l.  e,    to   the   près 
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jurd  II  exerça  on  lia  t'ounda^v  ion,  :;.rid  lo  in«  coeiticidni  oj 
friction  f  ol  the  maleriaîs  of  ine;  wall  ani  toundaticn  on  e:..ct 
otner;  tnus,  F  --  P  X  f,  I-'  -^  W-t    1,  f  --  F-^  P;  ti>e  area  -ne 
fc^ra  of  the  bearing  surf3.ce  not  bein;:  coni^idered.   T:ic-î  .or a 
1  Irm,  solld  and  heavy  tha  nia.^onry,  and  the  rcugher  tae  bearin^ 
surface,  the  less  danger  of  slidlng  ol  the  walI. 

As'  for  overthrovY  of  tiie  wall  by  the  force  k,  this  force  is 
proport lonal  to  the  v/ôîght  g  actlng  at  the  centre  of  gra7lty 
ol  the  vyall,  to  the  distance  x  of  the  horizontal  projection  ofl 
the  centre  of  gravi ty  from  the  point  cl  rotation  C,  and  Invers 
ely  proport  ional  to  thepv^rpendicular  a  let  fall  from  the  polntj 
of  rotation  C  to  the  Une  of  action  of  the  force  k;  or,  expresj 
sed  in  a  forjaula,  k  --  g  x  ->-.a.  /Tais  shovrs  that  the  wall 
vrlll  be  the  more  stable,  the  gr^ater  Itg  weignt,  its  thicknesç 
and  thô  lower  the  point  ol  application  of  the  lorce  k,  or  the 
greater  the  angle  of  inclination  of  the  force,  and  k  has-no 
injurlous  effect  when  C  is  a  maximum,  the  weight  and  thickness! 
ol  the  wall  belng  Infinity,  or  the  point  of  application  coïn- 
cides wlth  the  point  of  rotatKjn.  '' 

The  vfolght  C  and  distance  a  being  constant,  x  may  bf  increas' 
ed,  Fi  g.  264,  and  theentire  mass  of  the  wall  may  be  sc  arranged 
thaf  its  contre  of  gravity  lalls  as  near  its  inner  side  as  pos 
sible  by  Increasing  its  halght  or  paking  it  exteraally  batierg 
ing,   The  wall  beccmes  more  stable  by  battering  it,  or  build- 
ing It  in  offsets,  Fi  g.  265.   Wnen  x  --  b,  a  maximum  is  reach- 
ed,  but  that  wouid  only  occur  if  the  wall  is  corbelledout  so 
linuch  on  the  inside  that  its  mass  .i s  bisected  by  vertical  A. 

A  buttress  is,  only  a  wall -mass,  s?.fe  by  its  conditions  ol 
stabillty;  its  ef lect iveness  tnus  increasing  with;  1,  its  pro- 
jection at  its  base;  2^    Us    load  or  the  use  of  heavy  baildlng 
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stone  m.à   incrcjase  in  height;  3,  by  corbelling  it  out  en  tne 
inside.   The  point  oi  application  ol  the  force  k  and  its  line 
of  action  are  almost  al.vays  given;  if  tne  buttress  is  arrang  d 
to  resist  the  thrust  oî  o.  vault,  tne  point  of  application  of 
this  force  k  is  found  at  tne  iniersectlon  of  the  tangent  of 
tne  central  line  of  pressure  vv^iUi  a  verni  cal  through  tne  cen- 
|t  re  of  gravity;  ^-yig.  SCu;  lhô  tangent  K  is  the  line  oi  pressure 
dtself  at  this  point.   The  weight  C  ci  the  wall  and  buttress 
ombines  ^hQve   with  the  tnnist,  fcrming  a  résultant,  which 
lust  lie  wholly  within  the  buttress,   Taus,  if  the  stabillty 
f  the  buttress  and  waî 1  Is  to  be  inereased  with  economy  of  ma 
.erial:  1,  the  point  of  appiicUlon  must  be  kept  low;  ii,  '  the 
ine  of  action  of  the  Icrce  must  be  steôply  inclined;  3,  the 
projection  of  the  base  ol  the  buttress  is  to  be  small. 

The  first  condition  is  satlslled  by  iiavlng  the  springing 
>olnt  as  low  as  possible-  the  second  glves  the  buttress  as 
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«at  ^0gtii   as  posslblo  and  corbels  tue  coaatruci.     :'  to 
*i3,vde    the  Intdrior,  ;o  Incline  î.a«  axta  of  tiie  masonij   ..vrard, 
drawn  tarou^jh  the  centre  ol  gra/ltyj  tne  tnlrd  I3  satlsi^tJ-  by 
the  liroj  action  of  a  part  of  tne  buttreas  on  tae  intari<}r,  ani 
by  a  rdductlon  of  Us  mass,  If  perraitted  by  tae  iina  oi'  ^>re^ - 
3ur<3.  fig.  267.   Openinga  are  thereforo  admissible  at  the  base 
01  tae  buttresa,  as  wel  l  as  above  the  line  of  pressure.   From 
*  .o*t  has  boen  sald,  ^he  projection  of  the  buttreas  shouid  be 
ifôater  tnan  its  wldth,  its  stablllty  Increaaing  more  .flth  in- 
creaaea  projection,  a  heavler  load,  and  corbelUng  out  on  the 
tnner  slde,  than  by  increased  width. 

The  eathetic  ground-tdeas  for  the  formation  of  but  tresses 
are  as  followa^  the  ^iillresa  requires  a  conatderabie  project- 
ion at  ita  beise;  aa  a  wall -pllaster,  regard ed  as  an  addition 
at  right  auigles  to  the  wail  for  strengthenlng  it,  the  thick- 
noss  of  the  buttreas  must  at  least  equal  that  of  the  wall,  or 
It  wU  l  seeca  too  vreak.   Openlngs  for  âoorways  are  periaissible 
in  Its  lower  portion,  and  tne  base  of  the  building  must  be  bro 
Ken  around  it.   The  offsets  in  breadtn  or  thtckness  shoald  be 
capped  by  simple  încllned  planes»  large  or  small,  according  to 
tne  arrangeraent  of  the  whoie,  and  which  may  be  covered  by  In- 
cllned  or  gabled  stones  to  shed  raln  water,  Fig.  267.   If  this 
Inclined  surface  be  large,  it  raay  properly  terminate  in  a  gut-. 
ter  vrlth  a  lower  opening  for  discharge  of  the  water,  affording 
opportunity  for  décorative  ornanient.   In  strongly  projectlng 
buttresses,  a  string-course  at  the  lower  ends  of  the 'Windows, 
and  al 80  a  gaîlery,  wil  scKTietlmes  be  désirable,  forming  a  pas- 
sage around  the  building  with  openlngs  through  the  buttreases, 
or  brokan  around  thenu  Fi  g.  ZQQ. 

The  separatô  offsets  of  the  buttress  may  be  treated  as  free- 
endlng  masses  with  light  décorative  ornaments.   The  leadlng  1- 
daas  for  the  upper  end  of  the  buttress  are  as  follows;  it  is 
either  termlnated  beneath  the  main  cornlce  by  an  Inclined 
plane,  or  a  free-endlng  pièce  of  décorative  workj  or  it  Is  con 
nected  vrith  the  main  cornlce,  the  wnole  of  thls  or  meraly  its 
upper  or  lower  members  being  broken  around  the  buttress,  Fig. 
269;  or  it  .interrupts  the  main  cornlce,  which  abats  against 
either  slde  of  the  buttress,  Fig.  269.   In  the  last  case,  it 
may  be  termlnated  by  heavy  masses,  for  which  two  ground-ldeas 
are  applicable.   This  load  either  consista  of  a  figure,  or  the 
plnnacle  takes  tne  form  of  a  stone  pler^  battered  or  dlminïsh- 
Ing  In  pyramidal  form;  the  motive  of  groupa  01  figures  is  pr^ç 
erably  that  of  the  Renaissance,  that  of  a  pyramidal  raass  of 
stone  being  Gothic;  instead  of  the  last,  obelloks  are  employad 
In  the  late  Renaissance,  after  the  précèdent  of  the  Tomb  at 
Albano. 
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raoot.    eireciive  means    for    loadlng   tiie    upper  par'^    of    itm 
but  cross   alwaya   consista    In   corbeiling   eut    the  main   coraice  a- 
bove  arches,    whlch  throw  on   the   buttress    the  entir©   v/ei^Ut    of 
%ne  mass    betwaen    two  but  tresses,    Flg.    ^70;    a  stlll    heavier 
loading   is   provldea   by  a  klnd   cl   attic   story  erected  abovo    ihe 
raaln  comice  and   constructed  oî  siaiplô  arcnea   spanning   the 
space  betv/een   two   but  tresses,    B'îg.    271,      The  arches  rnight   be 
utilized  as  openings    for    the  awiralasion  oî   llght    to   the  attic 
oî  the  building,    also  being  Windows    in  a  small   corridor  or   in 
email    ehambers    in   the  rooT.      The  Gothic    Indeed    Introduced   ga- 
ble dorrners   ior    this   purpose  of    loadlng   the  buttreaaes  on  a 
slmilar  prlnciple. 

Il*   the  but  tresses  are   arranged  v/ithln  a  building,    it  may  hap 
pen   that   they  require   to  appear  exterajally  as   low  buttresses 
of  moderate  projection,    Flg.  ^£$7^;    thèse  may  ternilnate  at   top   in 
any  sul table  ©anner  wltnout   the  necesslty  of  vertical l y  dlvld- 
Ing   the  upper  wail   of   a  building  of  séveral   stories;    or   they 
may  pernaps   r^uire  a  very  strong  projection,    according   to   the 
arrangement  of   the  vault,    eo  that   by  vaulilng  over   the  spaces 
betvfaea   but  tresses,    external    ga lier les  may   be    formed  above 
deep  recesses   or  above  a  row  of   internai    chapels,    Fig.  273. 

As   the  breadth  of   the  buttress   is  dimlnlshed  by  offset  s, 
there  m$tj  also  be  of  fsets   In   Its   thlckness,    though  thèse  can 
only  be  sraall,    on  account   of   the  small    thlckness  of   the  but- 
tress,   Fig.    274;    (   eide  offsets  are  not   uaed   In  buildings   In 
the  U.  S,  ,    though  the  base  courses  of   the  building  are  general- 
ly  braken  around  tiio  but  tresses.,    but  not  string-courses.  ) 

Croups  of  but  tresses  are  always   rev^ulred  at    the  angles   of 
vâulted  rooma  and  buildings,    and  for  towers,   and  are  sometlmes 
employed   In  connection  wlth  Q|^gX%  towers  of  stsrlcases.      The 
uaual   arrangements  are  the  followlag,    Fig.  ^76;    the  buttress   Is 
set   baek   froci  the  aai^le  at  a;    direct l y  at    the  angle  as  at   b; 
or  diagonally  at  e;    the  correapondlng  arranganents  of  a  stalr- 
case   tower  vrouid  be  as  at  a*  ,    b*    and  c'  ,    thls   tower  belag  one 
of   the  most  approprlate  ezpendlents   for  strengthening  the  an- 
gle,   as  weil   as   frequently  playlag  an   important   part   as  a  ser- 
rants'   staircase.      The  group  may  combine   In  a  mass  at   their  ba 
ses  and  sépara te  abpve   thls,    Fig*    277;    by  the  use  of  diagonal 
merabers  peouilar  arrangements  of  pi  ers  are  obtalned,    as   In  the 
treatment   of  but  tresses   In  the  Gothic  style,    mémorial   colaians 
and  slmilar   forma  çf  pi  ers. 

But  tresses  are  not   a  raonopoly  of  Gothic,    or  suîted   to  that 
alone,    nor  must    they  always  be   treated  wlth  Gothic  forms;    they 
are  a  gênerai    resuit  of  vaulted  construction,    and   tn  probleras 
llke  those  solved   in  the^Mlddle  Ages,   we  cannot  dispense  vrlth 
the  buttress.       But    1  f  we  wfsh   to   gi/e   to   It   a  Renaissance   fonjQ 
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ôûiirely  naglactlhg   the  «xistaoco  oX  ih9  Gotiilc  style,   we 
ahould   to  a  certain  extent  retura  to  %m  torma  de/is^d  by  tixe 
îltddle  Ages;    tho  général ly  accepted  aprt  of  madlaeval   arehitae 
tara  Is   Uiis,    that    It   créât ad   forma,    vnlch  cannot  bo  replaced 
by  any  batter  ones.      To  axclude  thèse  on  prlnelpla  would  be  to 
prograaa  baekward.      Conversai  y,    ira  must  never  feel   conatralned 
to  rataln  tM  detal    forme  of  Gothin,    uaed    for  buttraasas  and 
flylQg||btlt^08sea,    becauae  no  %^hera  ware  uaed.      We  ahould  a- 
vold   th(É,i«pi  of  bttttrasaes  aa  puraly  décorative,    vrhlch  alao 
oceurra^^tt^tSc^tiitc,   whan  notnlng  t*  to  be  ras  la  tad,   but  mast 
cartainly|g#;t  tall   Into  tha  opposite  error  in  Ranalsaanca^   of 
greatly  fl^||l|||iûg  tha  volutes  of  mouillions   Intandad   for  a 
smal)  sealifl^fl^id  of  amploylng  thana  aa  meantnglaaa  forma   for^ 
buttressai^^   as  ganaral   fora-aymbola   for  the  indication  of  a 
horlzoïital^^iiruat. 

Flylng-Sèttraaaaa  are  archas,   whlch  transmit   the  thrusts  of 
vaults  to  tlie  masa  of  a  buttress,    nox  by  a  heavy  and  tnflexlbl 
but t rasé  jrlrar,    but  by  an  arch,    Itself  exertlng  a  thrust.    'They 
become  i^»sary  in  ail   baslllcan  désigna  of  aaveral  alslas, 
and'ma3r%l#o  be  uaed  when  but  tresses  are  enttreiy  omit  tad,   but 
flxad  points  axlst,    llxa  rocks,   massive  walla,    atc.  ,   to  «rhich 
the  thrust  of  a  vault  aay  be  transmltted.      They  losa  thelr 
runctlonas  arches  exartlag  thruats   11  ITee -standing  pi ars,    or 
the  ang.ia  loasses  df  towars,    are  connected  wlth  the  principal 
mass  of  a  building  by  oblique  struts,    or  by  hortaontal  brld^e^ 
whlch  they  sa^iport. 

The   follbwlng  arrangements  are  possible; 

a.  ^ree  or   four -als lad  baslllcan  structurea* 

1.      But   ona  buttress  Is  requlred.      2,   l>vo  saparata  but  tress- 
as are  necassaryi    Flg.  278.      3,    To  Increase  tha  r^lstance,    two 
flylng  buttresses  are  uaed,    connecte^  together,    Flg.270*      4j 
But  ona   flying  buttress   is  necesaary^    though  thls  must  ba  vSry 
heavlly  loadad. 

b.  Five  or  six^alsled  baslllcan  structures, 

1.      Side-alslaa  la  pairs  of  différant  heights.      Two  flylng 
but  tressas  ara  then  arranged  above  each  sida  alsle,^   as   la  the 
Gàthadral  of  Beauvala,    Flg« 280,    or  a  single   flylng  buttress 
s  pans  the  outer  alsle,    a  aecoad  and  larger  ona  balng  throvrn 

I  over  both  sida  alslaa   to   the  centre  alsle,    as   In  the  Cathedral 
of  Notre  Dame  at  Patls,    Fig.  281,      2,    Side  alsles  of  equal 
helght,    when  the  inner  alsle  requlres   two^    aiid  the  outer  alsla 
one   flying  buttress,    Fîg,  282. 

The  buttress-ciase,    agalns   whlch   the   fry;lng  buttresses  abut, 
must   satlaly  tne  conditions  prevlously  gtven.,    but    It   Is  partl- 
eularly  necessary  to  locatelts   centre  of  gravlty  nearast    Ita 

I   Inner  slde  by  corbelling  out   the  masses. 
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Flylng  buttresses  are   to  be  regarddd  as   archss,    and  are  to 
be   treated  accordlngly;    they  will   be  more  stable   il    in   the   f 
form  of  half  a  polnted  arch,    than   11    quadrants;    witn  very  higb 
centre  aisles,    llke  those  of   larger   Gotùic  catiiedrals,    they 
XJiAdt  not  only  resist   tiie  thrust   of  the  vauita,    but   also  hlader 
tiiie  ,vtbrat  Ions   of   tne  centre  aiale  caused  by  violent  storms. 
In  aixch  great   structuras,    it  may  happen  that   the   total   caasa  of 
the  buttressea  and  the- flylng  buttresses  présents   so  iarge  a 
surface  to  the  action  ol  the  vrlnd,    tnat   they  requlre  to  be  cou 
aected  by  tranaverse  arches»       If  auch  a  oase  occurs,    the  build- 
ing  Itseif  vrould  be  concealed  by  a   fornaal  scaffoldlng  of  but- 
trôssos  and  arches. 

If  4he  wall-aass  of  the  buttress   la   to  be  decoratad»    oae  ' 

must  distlnguiah  between  those  pointa,   vrhich  may  be,  made   llgh- 
ter  by  perforations  or  openlnga,.  wlthout   injury  ip  thelr  atrua 
tural  meanlag,    and  those,   vrhtch  may  be  mereiy  decorated  by 
;niches  contalnlng   figures,    catnop les,    inlald  panela,.  etc.      To 
atllize  the  uppiir  edges  of  the   f  lyln^g  but  tr^ss  as  channels   for 
ralh  water,   as   tn  Gothlc,    will  seldoni  be  res^eated,    not   belng 
a  very*  practi cal   procédure. 

A  buttreas  can   fuijMl   Its  purpose  of  atreagtheaing  the  wall 
[only  w^hen   the  raasonry  la  vsreil   bonded  togetherj    hence  it  could 
iscarcaly  be  constructed  of  Cyclopean  luasonry  or  boulders.      A 
[gpod  bond  ean  only  be  had  with  rubble  of   quarried  atone,^   aah- 
lar  masonry  or  brick  masonry;    bondlng  of  ashlar  aiasoitry  vrould 
be  strongëst   if  blocks  eut  ^^ith  reentrant  angles  vrere  used, 
Fig*283  a»      For  a  wall  about   3   ft.    thick,    an  ashlar  abcut   2  ft 
long  and   1    ft*   wide,    a  buttress   projecMag  3   ft.    and  of  equal 
wldth,    wouid  be  weH   bondod  as   shown  in  Fig.  283  b.      If  buttrjia 
es  are   in  brick  masonry,    ail   offsets  dimintahlng"  upvirards  raUst 
dimlnlsh  by  couraes. 

Chapter   16.      Openings    InWails. 
Openings    In  walls  are  I,    in  vralls  of  masonry;    II,    in   those 
of  wood  or   iron.      -Their  purpose   is   either    the  admission   of  ^ 
I  Itght,    when   they  are  Windows,    or   for  passage,    when   they  are 
I doora  and  gateways.      To   the   iattar  may  be  added  portais  of  tua 
'  neis,    gateway  bridges,    openings*  for  passage  of  water,    etc. 
The   leading  Idea   for   the  treatment   of  openings   in  walls'  la  ba- 
sed  on   the  construction  of  the  wall,    a  portion  of  which   is   re- 
moved   by  the  opening,    interrupting  the  bond  in  one  place;    the 
adjustraent   of   the  bond  dépends    first   on   the  clear  vvldth  of  the 
opening.      The  treatment   of   tne  opening   is   also  arranged  to  ac- 
cord with  the   thickness   ol   the  wall,    and   the   quanti  t  y  of   light 
to   be  admit ted    to   the  room,    or   for  doors,    to    the  desired   ease 
of    passage.      The   treatment    of   openings    In  walls    îs    furtner  de- 
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dépendant    on    tne  mode  of  closing  doors   and   //Uiao^vs,    also   on 
the    loroi  ol   raised  membera    and    borders, 

K       Openinga    In  Walls    ol    l^aonry. 

We  vviil  iiraî.  examine  a  Iôvy  probi^ôss  coronipnly  occurring  in 
opeaings  in  walls»  beiore  oonsldering  détails  ol  doors  and  • 
windOifiTâ. 

a.   General. 
1.   Spans  of  Openings  In  Walls  and  their  Bond. 

The  simplest  mode  ol'  coyering  narro^/  opeïiinga   ui  mas  on  r  y 
•Aralls  will   be  by  a  single  asiilar;    this  may  be  eut    out    In  var- 
loua  ways,    Fig.  284;    but    It   would   tnereby  be  weakened,    and    frae 
turô  at   Its   centre   îa   to  be    feared.      Fracture  ol  a  simple  ash- 
lar   w^lll    less  readlly  occur,    Il  wrought    from  a  yery  nard  roater 
lai,    or   il   raised  at    its   centre,    as    In  Fig,284,5;    a  hcllowad- 
out    stone  wi'il   net   be  so  easily  brotcen   if   it   be    formed  as  a 
keystone^    as  Flg.    2813,    or    il  a  joint   be  arranged    beloreaand 
wnere   it    threatens   to   break.      Wnether  hol  lovyed-out   or  not,    a 
stone  may  be  protected  against    Iracture  by   its    load   being  otn- 
erv/iae  supported,    in   the  simples t   way  by  tvro  blocks,    Fig.    286^ 
'This  may  be  niost  perfactly  accompllshed  by  three  voussoirs, 
acting  as  an  arch,    Fig.    286.      The  same   end  may  oit  en  be   attain 
ed  by  allowlng  a  keystone   to  extend   tnrough  two  courses,    Fig. 
286.      Or   three  poussoirs  may  be  so  joined  that    their   lower  sup 
laces    form  a  plane.      Thèse  and  other  modes   ol   covsring  narrow 
openings  are  especially  employad    In   cellar  Windows;    the  arched 
iorm  ol   the  co'/ering  stones  may  usually  be  chosen  at   pieaaure, 
permltting   the  use  ol   the  most  diverse   forma,    Fig.  287,    it   be- 
ing scarceiy  neceasary  to  consider  more   than   the  décorative 
eifect   of   tae  arrangement. 

Ae    for   the  bond  of   thèse  simpler  constructions  of   openings 
in  walls,    the   foilo^ing  motives  would   resuit    from  previously 
treated  ground-Iaws   for  bonds,    it  being  assumed   that   tne  con- 
struction ol   the  covering  and  jambs    is    to  be  in   eut   atone. 

1.  In  masonry  ol  bouiders  and  rubble^    the  stones  may  hâve   1 r- 
regular  and   Inellned   end-jolntSs    thèse  klnds   of  masonry  being 
better   suited   for   random  joints    tnan  vertical   ones« , Fig.  288. 

2.  In  polygonal   and  Gyciopean  masonry,    one  must   seek  for  a 
suttabie  covering  stone  with  horizontal   under   surface,    or   to 
arrange   three  such  stones  with  radial   joints,    Fig.    289;    also 
to  arrange    the  jamb  stones    to    form  reguiar  jambs,    vrhetner  vert 
Ical    In   rectangular,    or   Inclined    in   trapesoidal    openings.      An' 
interostlng  exampla  ol  a  sinai  1    //indow  with  bond  suited    lor  Cy- 

j  clopean  masonry  is   hère  glven,    irom  the  choir  ol    the  Cathedral 
at   Trêves,    Fig.  290,    cl   the  end   ol   the    12   th  century. 

3.  In    irregular  masonry,    mostly  cora^osed   ol  blccks  wl tn   reen- 

!  trant    angles,    Fig.    7   being  an   example  ol   tnis    irom  Greoce,    the 
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lost   variôd  modes   of   covering    tiie   opQniiigs    beco:n«   poLî^role, 
tnd    the  jolnta   and   possible   protecting  bosses    gtve  rlae    lo   pe- 
:ull2.r    fornis,       Such  arrangements   are  entireiy  p leasing  and   pu- 

Iproper    for    the   «ortress-1 Ike  character  cl  many  buildings,    11 

mot    too  alrectedj    as    In   the  Windows    ot   the   new  Palace   in   Bad- 

|en-Badôn.       Fi  g.    291, 
4.       In  raixed   kinds   ol  masonry,    partly  built   of    quarried   etone 

land   partly  of  brick,    or  of  stones    from  riyer   beds    in  barley- 
ear   bond,    the  openlngs  shouid   usuaily  be  cC7ered   by  ashlars, 

|against   which  the  bond  abuts,    or   by  arches,    againa  wnooe   top 
the   bond  abuts   as  raay  chance.      Beautlfui    exampîes   of  such  mtx- 
ed  masonry  of   the  Romain  period,    as   weii   as  mediaeval^    are 
shown   in   the  Illustrations    from  the   Impérial   Palace  at   Trêves, 
and    frora  a  buttrese  of   the.N6colai   Church   in  Haut  zen,    Flgs. 
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,293;  294.   In  the*flrst,  the  roasonry  below  the  springiag 


ts  built  of  al  te  mat  ions  of  3  courses  of  bricks  and  3  of  quar- 
ried  rubblo;  the  bricks  of  the  arches  ara  not  trapézoïdal,  but 
mer©^  thin  bricks;  the  quarried  stones  are  roughly  dressed, 
though  not  as  ashlars.   The  bricks  are  13  3-8  In.  long  by  1  S- 
16  in.  thick,  and  the  joints  are  as  thick  as  the  bricks.   The 
largest  tile  in  the  arch  is  21  5-8  in.  square  by  2  3-4  in.  thick 
The  dressed  stones  are  5  1-2  in.  thick  and  7  1 -P*  to  8  11-16  in. 
broad.   In  the  last,  Fig.  2S4,  larger  blocks  of  granité  alter- 
nate  as  voussoirs  \Tith  smaller  fragment»,  and  tne  masonry  is 
composed  of  qui  te  Irreguiar  granité  rubule,  the  angles  being 
strengthened  by  larger  reguiarly  dressed  blocks  of  granité. 

Opus  retloulatum  is  seldoni  otherwiae  used  Uxan  In  combinat- 
ion  with  regular  arches  of  brick  or  stone,  agalnst  which  it 
abuts  as  may  happen. 

5..  In  poculiar  kinds  of  ashlar  masonry,  liKe  that 
described  fxsom  a  church  in  i^aples  and  the  fort ress 
simple  and  narrow  openings  were  formed,  co/ered  by 
Youssolr, 

6.  We  hâve  alrçîady  considered  in  gênerai  openings  in  ashlar 
masonry  for  eiûali  spans,  as  in  cellir  windowa  and  small  open- 
ings of  ail  kinds  for  admission  of  ligut.  In  wtder  openings, 
there  is  to  be  espeoially  considered  their  covering  by  arches, 
(segmentai,  eiliptical,  semiclrcular  and  polnted),  as  well  as 
jolntlng  thèse  arches  in  connection  with  the  bond  of  the  raasûn 
ry.  To  not  weaKen  the  crovm  of  the  arch,  the  extrados  is  ei- 
ther  parai iei  to  the  iatrados,  or  the  voussolrs  are  so  arran- 
ged  with  the  coursed  bond,  that  the  keystone  may  hâve  the  e^- 
required  heignt.   If  the  arch  coasista*:i01  but  J,  5  or  7  stoneç 

it  wlil  not  be  very  diffieult  to  bond  them  with  the  ashlar  ma- 
sonry^ as  the  arch  vrill  scarceîy  affect  ruore  inan  4  courses  in 
iieight.  For  practical  reasons,  the  divisions  of  the  voussoifis 
must  be  ao 


previously 
in  Floenee, 
a  single 
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rnu£!t  be  ao  chor>en  as  to  be  suitad  to   the  nataral  taiakneas  of 
layers  of  ihe  atone,  at  mcs^  15  3-4  to  23  5-8  in.  tfcilck;  for 
stabillty^  it  îa  prafarable  to  compose  the  arch  of  as  many 
vouGsolrs  as  possible.   It  <.Yould  therefore  be  well  to  base  the 
division  of  the  aCûh  on  the  least  thlfekness  of  layer  of  the 
3toixe,since  the  voussoir  ;nust  be  thicker  at  ils  outer  edge 
taan  on   the  intrados,  and  to  divlde  ihe  intrados  Into  as  many 
stones^  including  tue  keystone,  as  tiie  space  peruiits;  since 
for  stabiiHy,  it  is*  préférable  to  lessen  the  apan  of  the  arch 
by  ccrbelling  out-  the  abatment,-  and  tne  division  of  the  arch 
raay  vary  v^ithln  toierably  distant  liialts. 

The  division  of  the  arch  into  voussolrs  and  of  the  wall  Into 
courses  vrill  collide  if  one  division  be  not  .naade  dépendent  on 
the  other.  In  the  division  of  the  courses  and  voussoirs,  the 
follovving  cases  are  possible:  a,  courses  of  equal  heightj  b, 
heights  of  courses  alternately  equalj  c,  the  courses  of  uneq- 
ual  heights;  d,  voussolrs  of  equal  breadth;  e,  breadtas  of 
voussoirs  alternately  equal*^  f,  their  widtiis  unequai. 

Since  th'e  cons  truc  t  ion  en  tire!  y  dépends  on  the  j^orm  and  clea 
clear  span  o.f  the  arch  -ibovè  the  openlng,  each  separate  case 
leads  to  a  spécial  mode  of  dlvislonj  It  Is  sufficient  to  remem 
ber  here^that  strongîy  loaded  segmentai  arches  sjaould  hâve 
their  depths  increased  towards  their  abutinents,  Fig.  295  a>  and 
high  arches  towards  their  crowns,  Fi  g.- 295  b;   at  the  same  tiia^ 
when  breadths  of  voussolrs  are  unequal,  they  should  be  wider 
towards  the  crown  than  towards  the  abutments. 

The  jointing  of  arches  of  wlde  spanj  or  the  cQverlng  of  nar- 
row  openings,  ts  always  to  be  arranged  In  accordance  wlth  the 
helght  of  the  courses  of  the  materlal^  If  the  wall  is  built  of 
brick;  if  the  arch  Itself  be  of  brick,  it  should  always  be  coa 
structedof  )|^ussolrs,  of  bricks  "^ut  or  pressed  to  that  fonn, 
or  the  bricks  retain  their  rectangular  fona,  and  the  mortar 
joints  between  them  are  wedge-shaped.   But  it  will  in  ail  cas- 
es be  most  proper  to  make  the  e^ctrados  of  brick  arches  parai - 
lel  to  their  intrados,  for  it  1^  always  besit  In  brick  cons  t  rue 
tion  to  eruploy  a  noraaal  form  of  brick  throughoutj  wedge-shaped 
mortar  joints  are  préférable  to  trapezoid&l  bricks  (?),  and  to 
dress  off  the  outer  ends  of  the  bricks,  to  unité  well  wlth  the 
bond,  wQuld  not  only  be  formai, but  ais-o  useless.   (Wedge-shap- 
ed mortar  joints  ought  to.be  avolded;  othervrisd,  thô  mlddle  of 
the  joint  should  be  pinned  or  fllled  wlth  slatô^  tlien  pointed 
on^  each  face)  /  - 

If  a  brick  arch  be  not  cjoncentrlc  byt  ïias  à  stepped  extrade^ 
•  as  in  ashlar  masonry^  Fig/ 296,  thls  raay  be  done.  In  two  ways; 
eitaer  by  hoTlzontal  and  Vertical,  or  hort contai  and  ra4ial 
1  irait  ije.  joints;  but  thls  arrangement  would  posséda  no  groat 
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107.        I 
^    ^.-.^  ..,^-. ......    in    the   st^cond   catja^    as    tne  1 

■  ^^icKs    v/oali   iiaye    to    je^ut    anl    rubbed   to   vouGjolr   ehapesj    but! 
voaM   olten   be   jUstifiad   by  aecoratr/s    reasons;     oue   would  1 

scarcwly    incrr^ase    the  depth   ci    a   polntea   brick   arch   tov/ards       1 
Us   crovm,    or   oi   a   segmeiital    brick   arch   tov^ards    its    ends^     lorj 
srnaU    spana,    Ldg.  297   a,    sincQ   cutr.  i'ag    the  séparât e  *brl ck3 
wouid  raakô    the    stren^t'h  o!    the   arch  doubtlul,    and    to   oil'set 
the    bricks   would  niake   the   arch  appear    ugly.       To   construct    the 
arca   of  several    concentric   rings    (in   rowlccks)    is   structural  la 
ineanirigiess,    slnce  only  a  strengthened   arch  with  radiai    jointd 
extanding  through   1  ts    entire  depth  v/ould    only  appear,    but    alsd 
reaily  act  aa   such.      llocian  arches^    composed  of   seyeral    rovrs   oj| 
bricks,    ovre   their   strengta  only   to   the   axcellenca   of   the  raort-l 
ar,    not    to   their  construction.       (Arches   in   rowlocks   are   oftenj 
préférable,    not    requiring   as   strcng  centres  and   being   also 
less    liablô   to  ciWc'k,  fcom  settlement   of    the  pierc)» 
C,      The  archmay   first   be  décorât  ed  by  alternating   tue  buildJ 
ing  materials   eraplo^yed,-  as    In  brick  masonry^    voussoir^  raay  be 
tnserted  Between   the  bricks   of   the  arch.      A  second  motive   for 
décorât ing   the  arch  consiste    in  accent ing   its   principal   polntd 
its   crov/n,    sprlnglng  points,    and   the    location  of  the  joints   oi 
rupture,    FI g.  297  b;    the  brick  construction  of  the  Dutch  RenalJ 
ssance   Is  charcaterized    In  tnis  way^    keystones^    springing  stoJ 
nés   and  stones  at    the  joints   of   rupture  being  placed    in  arched 
of    thei^ost  différent   kinds,    the   reiminder  of   the  arch  being 
entlrely  oi   brick. 

•     Not   o;|ly  Dutch^    but   also.Itallan  Renaissance,    sougnt    to   re- 
lleve  arehed  construction  by  accentlng   the  springing  points, 
^joints  of  rupture,    and  crown,    especlally   in  doorways   of  simple 
^"p-ouses  and  also   In  simple  plastered  dwelllngs,    whose  plalnnesa 
'requlred   the   invention  of  original   motives.      A  few  exans>les^  oJ 
suciït^^notlyes   for  doors   of  houses    froai  Conio,    Bergamo,    BellagioJ 
and  Brescia,    luayfind   place  hère,.  Figs.  298,  290,  300.      The   latted 
is  more  characterist  le   thàn  beautlful    or  wortny  of   im.îtation; 
ail    the  joints   of   the  splayed   sofflt   and   jambs   radiate   froni  a 
single  point   at    the  height   of    the   aye.      But  with  exception  of 
taose  marked   f,    thèse  joints   are  not    real   but   sham  ones»      Thia 
shan^archl t ecture  eannot   be   considered   otaerwise  than   as    obj ed 
tijd^ble. 

Si' mot  i'/e  sui  table    for   ordinary  plastered  masonry  conslsts    id 
covering   the  real   discharging  arch  over  door  or  windovr  open- 
Ings  by  a  slab  of  vtone  placed  before    it,    waiciv  may  hâve  a- 
mouîded   edge,    or  be  decorated   by   follage;    the  key  and  spring- 
ing;  Btonesj    as   vvell   as    the  stones   at    the   joints   of    rupture,       1 
niay   tnen   each  be  develcpsl    in    its   own  way.      The   springing  stoa 
is    always   an  accsnted  point  ^    and    Its    troatnient   may   folîow   tael 
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iBOst  diverse  modes;  î'oiiage^  aead::,  shi^lis  of  irnu?,  eic  ,  ary 
sultable  for  l  ts  Ci.ar  icier  i  3:,at.  lo;u   Tn«  keyatone  la  ii\&   rnooi 
Important  point  in  arcned  coas iruci Ion  and  requirea  spécial  ae 
centlng;  it  also  otfen  serves  for  the  nioat  varied  purpos':is,  and 
may  therefore  be  formed  as  a  corbel  support  In^  a  projecting 
ccraice,  sometlmes  support-ing  a  bust,  a  shi-^M  of  arms,  or  one 
bearlng  the  number  ol  the  building.   The  noblest  décoration  of 
a  keystone  wlil  always  be  a  human  bead;  synibolic  emoîams, 
headâ  of  animais,  etc,  ,  r.iay  be  substltuted  for  ihiSj  according 
to  the  purpose  and.  importance  of  the  building. 

2.  2.  2,  é,*      Thlckness  of  the  Wall,  and  Light  and  Space-giv- 
Ing  Character  of  Doors  and  v/indows. 

Openlngs  in  external  walis  are  intended  for  admission  of 
llght  to  a  room  or  to  give  access  to  men  or  animais*   Even  em- 
brasures, whose  direct  purpose  is  to  permit  the  passage  of  a 
projectile,  are  always  to  be  eonsidered  as  openings  for  llght, 
since  tney  must  be  so  arranged  that  the  object  may  be  seen 
throngh  them,  at  which  the  projectile  is  almed.   In  arrangiag 
openings  In  walls,  the  leading  idea  in  Windows  is  tne  admissiû 
of  lîght;  in  doors  to  facilitate  access;  the  openiag  should 
then  be  made  wlder  either  externally  or  internai iy;  an  exter- 
nal  wldening  is  necessary  or  proper  lor  doors  usôd  by  large 
nUmbers  of  persons,  and  those  Windows  which  are  not  to  be  look 
ed  through  from  wlthin,  as  in  raised  church  wlndowsj,  an  inter- 
nai wîdônlng  is  désirable  or  necessary  in  many  doors,  when  a 
room  is  to  be  qulckly  emptied  of  people,  as  in   théâtre  and 
church  doors,  also  for  Windows  intended  for  observation,  like 
those  of  dweilings  and  many  public  buildings. 

A  further  basls  lor  the  détermination  whether  an  opening  in 
a  wall  should  be  e^iarged  externally  or  internai 1  y,  la  the  way 
in  vYhich  Uie  doors  or  sash  are  to  openj  if  thèse  are  not  fold- 
Ing,  the  opening  must  in  many  cases  be  splayed  inside,  that 
tae  door  does  not  project  beyond  the  jamb,  Fig.  301-,  if  folding 
the  splayed  jamb  need  not  ba  so  wide  and  the  ôpeniag  may  also 
be  splayed  externally»   If  the  door  or  sash  be  required  to  en- 
tirelj  fit  Into  the  splayed  jamb,  pilasters  project ing  inside 
wlil  %ometlmes  be  necessary,  FI  g.  302;  their  projection  beyond 
the  inner  face  of  the  wall  may  be  considérable,  if  the  //ail  be 
not  sufficiently  thlck  to  recelve  the  entlre  door  or  sash, 
that  this  may  not  project  beyond  its  inner  Gur ruca. 

Conversely^  in  doors,  the  doorway  may  project  be3'oad  the  ex- 
teraal  face  of  the  wall,  bot  a  ior  facilitât  ing  passage  au:id  af- 
fordiiig  a  project  ing  shelter,  tnuc  makîng  tae  opening  in  the 
■/ail  deeper  than  could  be  oîït.j,lned  vvitain  the  taickness  of  the, 
V'i,Ii  aioae.  This  arrangement  may  be  necessary  at  eatrances  of 
I  caarcae.s,  palaces,  city  halls,  anv^  s  i  mi  l.ag__ai^LLLiji^;^^U^j^iii^M 
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lie  asseinbl  les. 

3.   Considération  oï   Means  oi   clos-ing  Doors  and  V/indov/c. 

In  ail  openings  in  walls  intended  to  be  teniporarliy  opened 
or  ciosed,  Uiis   requireraent  v/-ill  ald  In  detarmining  tneir  ar- 
rangement and  plan.   Rectangular  doorg  and  \vlndov/s  are  ai^ays 
préférable  for  the  rooras  of  dweillngs,  on  account  oi  the  ad- 
r^ission  of  light,  the  jolnery,  ease  oi   opening  and  closlng, 
and  the  flxtng  of  curtains  before  the  opening,  usualiy  spanned 
by  a  segmentai  or  seraiçircular  arch.   In  public  buildings, 
vfhich  require  larger  doors  and  Windows  on  account  of  the  depJih 
of  the  room  to  be  llghted  and  the  greater  nuraber  of  persons,- 
the  doora  and  Windows  require  to  be  round -headed,  or  the  Wind- 
ows must  be  divided  by  mulllons  if  they  hâve  considérable 
ijreadth;  Windows  seldom  or  never  opened,  by  the  ild  of  spécial 
mechanism,  or  only  in  part  |^fe  'the  sake  of  vsntl  lat  ion,  iike 
thoae  of  chorches  and  buildings  for  ordinary  purposes  of  ail 
kinds,  are  less  ^W^^'i®^^^  ^^   ^^^   forig,  us^d  for  spanning  the 
opening.   It  is  gênerai ly  unnecdssary  and  inexpedient  to  make 
the  doors4;ipQinted  at  top,  Fig,  304,  eyen  if  the  polnted  is  the 
prédominât Ing  form  of  àrch  in  the  building;  It  is  one  cf  the 
most  common  faults  of  architects,  ignorant  of  the  spirit  of 
Gothic,  to  believe  it  necessary  to  make  the  doors  polnted  be- 
cause  the  Windows  are  so.   Gothic  sôldom  made  doors  pointed, 
the  dis  char  ging  arch  was  gênerai  1  y  polnted,  but  th^  âoor  was 
termlnated  by  a  straight  lintel  or.  one  eut  to  a  segmentai 
curve;  if  the  door  be  made  polnted,  Fig»304,  the  internai  open 
ing  muet  commonly  be  spanned  by.a  segmentai  arch,  since  the 
door  could  not  be  opened  if  a  parallel  pointed  arch  were  uaed, 
covering  the  opening  by  a.  pointed  tunnel  vault, 

4.   Limitlng  Forms  of  the  Uaterial  next  the  Opening.  as  Poo- 
jections,  Borders  and  Splays. 

The  construction  of  thèse  openings  détermines  the  ciioice  of 
the  sections  of  their  architraves,   Let  a  b,  Fig.  305,  be  the 
diroôtion  of  a  ray  of  light  passing  through  an  opening  ehlarg- 
ed  externally,  and  let  c  be  a  parallel  ashlar  of  the  wall-,  tne 
entire  enlargement  of  the  opening  may  be  so  moulded  that  the 
splay  a  b  forma  _the  limit  of  the  moulding.   Tha  entire  space 
irom  c  to  d,  Fig.  30e  b  may  also  be  replaced  by  a  border  prof- 
ile, to  make  the  architrave  atill  braoder  than  beforej  the  par 
allel  ashlars  and  their  margins  may  also  be  moved  forward  to 
tae  point  e,  Fig.  305  c,  leavlng  the  splay  c  d,  or  this  may  be 
replaced  by  a  moulding;  in  the  two  first,  the  total  breadth  of 
c  d  of^the  prolile  is  greater  than  .in  the  tàlrd-,  the  enlarge- 
ment of  the  openi^ng  is  equal  in  the  first  and  last,  but  the 
breadths  of  the  profiles  are  différent.   According  to  thifsprt» 
,  principle  of  treating  the  openings,  we  havô  free  choice  how 
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wlie  to  make  tae  j.rchitrave  and  hov/  rjuch  to  splay  tne  operJng. j 
The  p^rlnciple  ol  thls  kind  oï  architrave  is  based  on  tae  assuJ 
ption  that  the  opening  in  tne  .vall  is  formed  by  omission,  •viienl 
tne  same  bond  is  employed  for  the  entire  wall^s  whetaer  stone  j 
cr  brick;  or  In  otner  kinds  oî  maaonry^  the  opening  is  enclos-l 
ed  by  a  layer  ci  ashlars  or  bricks,  Fig.  306.  The  second  struJ 
tural  principle,  determining  the  choice  of  profile  ol  an  openH 
ing  in  a  walI,  consists  in  enelosing  the  opening  by  a  spécial 
architrave,  against  vyhlch  the  masonry  abuts^  Fig,  307.  This 
masonry  may  be  ashiar,  Cyclopaan,  rubble,  brick,  or'of  any  otd 
er   kind,    while   tae  architrave   is   stone  or  brick. 

By  the  wall-face   is  always   understood  the   real   or   idéal   ver- 
tical   plane  from  which   the  panel led  ashlars   project,    and  whidd 
coincides   with  tne    faces   of  those  with  trtangular  joints.    In 
accordance  with  the  ficftâ  pXi Aïeule  of   the  construction   of  opJ 
enings   in  walls,    the  profile  of   the  architrave   Is   always   be- 
^hind   the   wall-iace,    but  may  proj ect    in   front   of    this    in  accord 
ance  vvith   the  second  principle;    both  principies  must    always   bd 
kept  distinct   and  never  combined,    so  as   to  hâve   the  architrave^ 
Project   in   front   of  the  face  of  the  wall,    unless   it   be'struct- 
urally   separate,    for  toherwise  surplus   stone  must   be  dressed 
off   each  biock  of   the  architrave. 

In  very  thick  walls,    tne  openings  hâve  very  wide  |,ambs,    that 
may  be  constructed  of  ashlars,    either  as  shov/n   in  platn  at   a  ' 
and  b,    Fig.  308,    v^iere   the  spaly   is  produced  by  atones  set   ob-  I 
llquely,    or   in  accordance   vfith  the  plan  c  and  d,    Fig.  309,  j 

where  the  spalys  are  produced  by  rectangular  offsets;  the  exas^ 
pies  b  and  d  reprasent  the  architrave  as  proj  ect  Ing  cOnsidera-j 
bly  in  front  of  the  wall -face.  In  case  d  the  rectangular  off-l 
sets  may  be  replaced  by  small  cclumns  in  Windows  and  entrance^ 
or  the  angles  between  the  offsets  may  be  fi  lied  by  small  col- 
umns,  Fig. 310,  thèse  capitals  support ing  arches  proiiied  in 
any  manner. 

b.      Spécial   on   Doors,    Windovrs,    Gatev/ays,    etc. 

Openings    in  walls   are  openings    for  admission   of   lig.at,    as 
Windows,    or   they  are  passages   of  ali    klnds,    as   doors,    gateway^ 
tunnel   portais,    gateway  bridges,    openings    for  discharge   of  wa- 
ter,    embrasures,    openings    for  ventilation,    etc.      Windows  are 
formed   in  vertical   walls, either  with  a  vertical   axis,    or   are 
wheel -widdows,    in  which   is    included  ail   vflndowg   arrang^d  about 
a  centre,    or  are   in  cei  linge,    as   skyiights,      According   to   taer 
ises,    Windows   principally  belong  to  dwellings,    public   bulld- 
t.^ès   and   palaces,    or  to   curches.      We  shail   descrlbe  Oftemings 
i.     walls    in   the   following   order:     1,    Windows   of   dwellings;     ^, 
vri..    ovf3   of   public   buildings  and  palaces;    3,    v^indows    of   cherch- 
es;    ■' ,    wpeel -Windows;     T,    tracery  ol  Windows;    6,    skyligata; 
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9"\    doors;    8,    largtjr    gate//ays,     Inclucllng  city  gâtes,     fortress    1 

-.'gâtes,    triuniphaî    arches;     9,     tunnel    portais;     11,    gateway  bridgj 

os;     12,    openin-^T    ^or   dischar-e   of  water,     for  ventilation,    em-j 

brasures,     etc.  1 

1.      Windows    of  Houces.  r  i r-^  :    v,  1 

First  conslder  Windows  of  dwelllnv^Sj  because  the  most  imporl 
tant  separate  motives  may  be  dedaced  from  thèse  as  being  normj 
al  arrangements.  Windows  of  very  plain  buildings  and  of  thosl 
merely  Intended  for  useful  purposes,  will  take  -the  simpler  1 
forms  already  treated.  The  problera  is  always  to  oblain  the  1 
best    effect  witn   the  simpîest  means,  1 

a.      Ceilar  Windows.  J 

Thelr  proport lone  change  In  each  case.  From  thelr  lovr  helgJ 
tney  are  made  as  broad  as  possible,  If  the  admission  of  çonsll 
érable  llght  Is  desired^  and  are  ihen  ellaer  grouped  in  twos,! 
tarées,  etc.,  splayed  Inside,  spanned  by  a  proport  tonal ly  lowj 
horizontal  lintel,  which  raay  bo  oraitted  when  the  water  table  1 
Usolf  forms  the  lintel,  Fig.  3U.  The  profile  of  the  archi- 
trave may  be  entireiy  omitted,  or  b©  simply  treated,  soi^formoJ 
as  to  admit  as  much  llght  as  possible,  viia  an  external  rabat* 
if  woqden  ceilar  sash  are  necessary,  or  if  the  vrindovfs  are  flj 
ed,  wUh  an  Internai  rebate,  which  may  be  omtttod  If  the  vfood 
en  frame  of  the  wlndo^  fits  into  a  rebate  in  the  stone,  Fig. 
312.  If  the  Windows  of  the  ceilar  story  only  serve  to  llgtit  J 
rooms  In  the  ceilar,  they  are  generall  y  made  sabordinate,  but] 
txie  most  variad  combinat  ions  wltn  the  ashiar  masonry  of  tj^e  I 
subst  ructtire  are  admissible,  like  those  mentloned  Intreatingj 
the  simpler  méthode  of  coverlng  amall  openings  tn  walls.  Spa] 
eial  arrangements  resuit,  from  comblning  tne  Windows  of  the  bal 
basement   story  with   those  of   the  ceilar.  1 

b"     Windows    in  the  Basement   Story.  1 

The   forms   of  Windows    in   the  basmnent   or   lower  story  are  al-l 

ways   suited   to   thelr  arrangement.      The  basement   of  a  hous©   fol 

renting  will   contaln  sraaller  and   therefore   legs   respectable     1 

dwelling^,     than    thooe   In    the    iirst    story,    the  déorway  and  en-l 

trance  hall    occupying  part    of    its    space,    or   it   wi î I    be    taken  1 

for   a  srnsul  1    shop.  1 

In  detached  houses  and   villas,    the   basement   usually  contatn] 

the   réception   rooms    ,    dlnlng  room,    etc.,    thereby  becoming   tnel 

principal    story^    whiîe    the   upper    story  becomes    subcrdinate  anl 

contains    the   bed-roonis,    breakfast    room,    nersery,    boudoir,    etcl 

if   a  .-^ecoiv-i   or   tnird  story    is    fcund    in   city  hous  as    for    rentinj 

thece   2  tories   aiso   contai n   oubordinate  dwellinge.       The   caaracl 

ter   cf    lue  et  cries   nust    be    indleated   by    the   architecture,    but 

at    tri'3   o'v:ae    t  ime    in    the    taller    hou,yes,     the   bisenier.t    stcry  | 

forrag    the  b,ji,se   of   tne   entire  building,    and    tne    upper   story   is 
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l.-its    terminât  ion,    and   ?ince    it    expresses    the   naturel    lei;Iin>', 

fthat    the   upper    part   should    be   ligiit    and    the    lower    ne-vlar 

Ichange  must    be  made    in    the  windov/s   of    tiie  différent    stori 

I  both   in   dimensions   and    in   treatraent. 

I         c.      Architraves   of  'A^indov;G. 

I       The   architraves,     like  most   moulded   portionsj    are   ofian 

I  ed    froni  common   atair-^tep   blocks,    wnere   T.ade   possible 

I  great   development    of   the  business   of    quarrying    stons, 

I  Dresden;     ihe   rough   blocks   hâve   normal    dimensions    of   7 

I  in.    wide,    and    the  profile  of   the  architrave  varies    in 

I  from  6    to   7    in.;     yet    the   sarae   vvidth  of  architrave    is    retained 

I  In  différant   s  tories,    though    this  width  may  be   increased    from 

I  t^e    least    to   the  greatest  measure,    according   to   tne   richness 

lof    the  profile  and   of   the  ^ntire   building,    and  also  according 

I  to  the  élégance  or   sirapllcity  of   its   character. 

I      Since   the  clear  wldth  of   the  Windows   of  différent    storias  va 

I  ry,    while   the  widths   of   their   architraives    retain  a  normal 

I  wldth  of  about    8    1-2   in.,     the   proportfon  of   this    to    tae  clear 

I  vvidth  of   the  window  varies    from   1-7    to    1-9;    conséquent!  y   the 

■  architraves   ci    narrov^  Windows   appear   broad,    wnile    those   of 

I  wide  ones  seem  narrow»  Dimensions  in  Dresden  are  in  général 
I  to  be  termed  small,  owing  to  the  fine-grained  sandstone  used 
I  tnere;  architraves  cf  cl  as  sic  and  Renaissance  v/indows  are  gen- 
I  eraily  wider,  from  1-4  to  1-6  tne  clsar  width, 
I  We  hâve  so  far  considered  the  window  and  its  architrave  as 
I  it  appears  norma.lly  in  houses  witn  smooth  plastered  or  stone 
|v/aIlB,    -and   where    the  architrave   is   not    produced   by  spalytng 

■  tne  angles   of   the  openlng,    but  by  the  separate   lintal   and 

I  j  arabs   of    the  wttidow.       The  projection   of   the  jamb-stones    in  ■ 
I  iront    of    the   face  of   the  wal  l   must   at    least   be  9-10   in.     for 
I  pfain  or    1    3-8    in.  for  moulded   jambs,    to  make  its    eifect   seem 
I  sat isfactory;    otner   practical  dimensions  are   given   in   Fig. 313. 
I      The  Dresden  schooi   has   fixed   the  fotlowing  noriual    profiles 

■  for    the  architraves   of  Windows,    for    the  most  va^ied  cases   oc- 
Icurrîng    in  practlce,    aîl    having  strict  ly  a  Re&issance  charac- 
i  ter^    and    being  adapted   to   the  Pirna  sandstone  ■  ils  ed,    though 
lleaving    the  proportions    of   the  détails    to    the  ostnetlè  sensé. 

■  The   n'ivSber^    refer    to   the   différent    types   of  section   of   archi- 

■  t.' rave). 

■  K   For  snnaîîer  Windows,  Fig.  314,  of  simple  character,  6  in. 

■  wlde  and  0-ÎO  In.  proj  ect ion. 

■  i.   For  smaîler  Windows-  of  richer  character,  same  width  and 

■  projection,  Fip,.  316;  the  sunken  panels  may  hâve  corners  filled 

■  ■vitn  rosettes  or  by  délicate  ornaments  in  very  rich  arrangmt^?, 

■  3.  to  8.   For  Windows  of  average  sise,  Fig,  318,  simple  or 

■  rich,  elegantiy  or  plalnly  profiied,  6  î -2  in.  wide,  1 
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■     9    to    20.       For   wlde    Windows,    Fig.  317,    more    or    iecr    .'r-:vpî«   or 

rich,    richly  or   pîainly   proflied,    witn   or   wlinout   RunKen    pin- 

jels,    braadta  7    in.,    projection    î    J-.8   to   S    in»    Fig3.Jî7,0    io20. 

In  ail    theaô  proliles,    aas6  oî  exécution,    gênerai    eiiect^ 
the  projections    of   each    filial,    coyô   and    round,     quarter -round 
and    reverse  ogee,    are  consldered    in    the  racst    carefui  WB.y^      The 
pecul  lari  t  les    found    in   thdso   profiles  are    the    foUov/ing: 

No.  1    has    least   projection.      Nos.  2,    12^    20,    hâve  sunk   panels. 
No8.  4,    7,    8,    13,    15,     16,    17,    hâve   flat    surfaces    separated   by 
rounds.      Nos.  2  and   19   terminale  wlih   reserse  ogees.      Ho.  5  has 
an   undercui    quar ter -round.      Nos. 6,    9,    19,    hâve  reverse  ogee 
wllh  round.      No.  9   iiaa    ils   entlre  profile  proj  ectiag,;in    front 
of   the  wall-face,    an  exceplional ly  permtsslble  arrangement    of 
heavy  character.      Nos. 15  and    17  havo  splayed  bands.       In  ail 
thèse  profiles,    the    recalling  of  claasic   forma  and   tne   treat- 
ment   of   the  architrave  vrith   Imitated   foriae   are  suppressed  as 
Improper^    the  nature  of    the  architrave   belag  made  prominent, 
d.      The  so-called  Ears. 
Ver  y  anclent   r«nlnl  scène  es   of  wood  construction   yet    rernain 
In   the  pecullar   forras   of  the  so-called   ears   of  window  arcai - 
t raves;    If    two  window  jambs,    abôve  wnich  a   lin tel    Is   pîacea, 
are  connected  below  by  a  transverse  pièce,    Fig.  318,    we  shaî  1 
obtaln   the   form  of   such  an  architrave   In   the  simplest  way;    if 
tne  raouldlng  is  carried  aroand  the   edges   of  the  ears,    the  mo- 
tive Is   enricaed  and    the  architrave  of   ihe  wlndo/^  is   narmon- 
lously  de^/eloped.      The   llntel,    Fig.319,    must   project   at    least 
9-10   in.    and  must   hâve  a  height   eqaal   to   tne  width  of   the  arch 
itrave;    the  vrindow  si  11  may  also    form  an 
should  hâve  about    the  same  widtn,    and  as 
for    the  vTash,    It  must  be  2  3-8    In.    wlder 
the  architrave.      It    Is   évident    tnat   oniy 


ear  9-10   in.    hlgh  and 
l   3-8   in.    Is   requlred 
than    the  profile  of 
tne  outer  members  of 


the  architrave  mouldin^s  can  be  broken   around    the   ears,    or  at 
mosi   on! y   the  principal   band   besides    thèse;    also    that   sunken 
ipanels,     formlng  squares   at    the  angles,    are   unsuiied    for  appll- 
'cation   to   tne   ears,    like  diaraond   panels,    since  ugly  angles 
Iwould   be  produced   in    the   first   case  and   ugly   intersections    in 
itne   last,    Flg.  320. 

If  it  be  deslred  to  break  the  entire  profile  of  the  archl  - 
trave  around  the  ears,  their  height  must  be  equal  to  twlce  the 
width  of  the  profil  e^  Fig.  3^1;  but  the  j  amb  must^then  be  about 
^-10  in.  thicker,  as  a  part  of  the  ear  mugt  be  worked  on  It,  or 
the  llntel  mus t  be  stllted  about  half  the  height  of  the  ears, 
Fig.32S.  Tne  latter  arrangements  are  awkward,  U  if^  permisse 
ble  to  increase  the  height  of  the  ear  by  tna  -^idtn  of  ils  out- 
er mouldlng,    so   that    the  joint    of   th©    iinlôi    cuig    off   a   port- 
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Uhicker. 

ït    Is    to   be  notdd   hore,    that    a  variation   oî   th©   arrangement 
ol   tne   ears,    found    in   stucco-work  as  wel 1    as    in  mitred  wooden 
architraves,    la   only  proper  and  justifiable   In  ston©  construc- 
tion,   vfhda^  no  attention  naod  b©  pald   to  joint Ing  and  construc 
tlon,    as    1  f   the  arctiltectupd  vrere  changod    Into  pure  sculpture, 
whlcn  Is   possible   in    the  soft   sone  of  Paris,       In  stucco  or 
plaster  work,    ono   is   entirely   Indépendant   of   the  construction 
and  may   therefore  change    the  ears   at   pleasure. 

To   eiaploy  Incliaed   jainbs,    or   to  lïiake   theia  wlder  belovr   tkan 
at    top   to  obtaln  space   for    the   ears,    vfould  be  archatc  and 
scarcely  justifiable   in  nprmal  cases;    it  should  also  be   ramem- 
bared   that    the  helght  of   the  ears  may  frequently  be   flxed   by 
I  wal 1   members,    band-îike   frleaes    that    run  along   the  wall,    or   by 
the  arrangement   of  mouldings  w^ith   less    projection   that    the 
ears,    Wig,32^      The  Renaissance  or  Rococo   Idea  of  placlng   gut- 
pae  beneath   the   ears   to   Indlcate   that    the  vrindow  be  longs   to 
the  Doric  style  is  objectionable  as  beiag  a  pédant io   fancy, 
like  so  many  thlngs  devisad  by  a  mlstaken  classlclsm- 
1  If  a  wlndow  |amb  stands  tm  a  separate  si  il,   which  must   proj ect 
I  suf ficlently  fr<aa  the  vrai  I  to  glve  space   for   the  jamb,    the   fol 
I.  lowing  cases  becoma  possible:    elther  the  architrave  aouldlng 
labuts  agalnst   thestll,    rig.328,   agalnst  a  low  pllnth,   Jig. 
j  327  %^    agalnst  an  IncMned  plane,   Flg.  327  b,    its  foot   is  con- 
Iceaied  by  an  omaanent,   Fig.  327  c,    or   tae  mouidiàg  is  returaed, 
IFig.  3S7  d,    eo  that  l|s  ext,ernal   band/ f orms  a  pllnth.  ^y 

I      The    first  and  sectànd  arrsmgements  hav^  somethlng  undeveloped 
I  and   therefore  Incomplète;    the  terml nation  of   the  inouldlng  a- 
I  gains t  an   Incilned  plane,    an  especial    favt>Hte  durlng   the  Mld- 
Idle  Ages,    is   the  slmplôst  and   yet  aost   prl^-nltlve  form,    sulta- 
I  ble   for   the  forms  of  jarabs  produoed  by  splaylng;    its   importanc 
I  increases   in  case  the  mouldlng  proj  ect  a  sospuch  as    to   requlre 
I  splaylng    for  carrylng  of  f  the  water,.  as    In  entrances   of   large 
I  sise  and  slmllar  arrangements.      Retuming  the  mouldlng  across 
I  tne   foot   of   the   jamb   Is    to   be  considered  a  Renaissance   invent- 
I  Ion,    and   It  may  be  elther  single  or  double^    elther  merely  ar- 
I  ranged   on   the    front,    or  also   on   the  sldes.    Fig.  32?  d,    e.      The 
I  most    pleaslng   arrangement,    thouga   requlrlng  most   work    In  stone 
Icutting,    is    that    in  which    the    foor  of  the   jamb    Is   concealed   by 
I  at   o marnent,    a  mode  of    treatment   mucn    In    favor    In   Cerman  and 
I  French  Renaissance. 
I         e.      Wlndow  Caps. 

I       The  most    obvlous   expédient    for  enrichi ng  the  appearance  ol"  a 
■  wlndow,    at    the  same  time  partly  protecting  it  -frora  rain  water 
i  and   balanclng   the  sill,    is   the  use  of  caps  above   the  Windows. 
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A  dischar  g  ing   arch   is,     In  most    cases,  .arrangée!   above   tae   archi 
trare  oî   tne  ^Indow,    aoo^re  wnlch   a   cap  truxy    1  ind    room;     tais    is 
therefore   separated    from  the  architrave   by   a    frleze-liKe    inteF 
space,    Fig.  3/*;     il   the  raasonry   Is   plasterad,    the  discharglng 
arch   is   concealôd  behiad   the  p.Jastaring,    if  constructed   of  or- 
dinar'y  materlals;     iflhe  arch  be  carefully  butlt   of  eton©  or 
brick,    it  may  remain  visible  and  project   beyond   tne  surrace  of 
the  plastJer  or   the  wall -faea,    Fig.  jS8;    if  tne  projection  of 
the  architrave  is   1    3-f  tit.  j   -ttiat  of   the   frieze  may  be  about 
half  as  much>     Il   the  building  be  constructed  of  ashlar  mason- 
ry,    the  dlsoharging  arch  should.  consist   of  tvfO  or  three  ash- 
lars,    thèse  being' eut    to  voussolr  shape,    Fig,329,    or   it  should 
be  cpncealad  behind  a  s  la,b  of  atone,    which  may  be  encîosed  by 
j  a  1)04^61»,    be  cieoora^tad  îpr  ornamentfl   in  relief,    or  prepared 
from  a  better  mataflal. 

3!he   frieze  must  aïways   project    iropa  tue  wali  -  face,    if   it   is 
I  to  act  as  suah,    and   tf  It  be  âlso  of  plaster;    but   it  muet   hâve 
[  oniy  the  sa^ne  vrldth  as   the  window  vruen  ears  are  présent,    so  aa 
[tttçt  to  èncroacjbt  on  them.      It' 1^  only  proper  to  en  tirai  y  omit 
[  this    fHà^iMTji^h^t^^  and   the   1  Intel   of   the  window  are  work 

led    from  a  ciîÊlî^^^^  a:î^^  therefore  stpong  enorugh  to  sup- 

I  port    t>hë  wWtgtii  of  th^e^wa;:!!^^  a  spécial   discharglng 

lareh/ is  placad  ab.ova"'^hera,  Thé  cap  will  then  rest  directiy  on 
I  the  llntel  of  tho^  window,  from  whlch  it  should  always  "fee'  çiepa- 
Irated  by  a  visible  Joint,    Fig.    330,  r^ 

l     The  cap   is  a;  horiaçmtal   slab  of  atone  built   Into   the  wall, 
twhlch,    in   the  jgl^p^Kiat    form,    has  a  sloping  wash  at   top  and  à 
Idrip  at  Its   loyrar^èijge^   Fig.  3J1   a.      Its   projection  requires   to 
Ibe  suppojrted  by  a  moujiilng  beneath   to  maka   it  satlsfactory  to 
Ithe  eye,    Flg.  331 ,b,    and  a  better  development  neads  à  crown    * 
Ittiouldlng  above  It,    Fig.  331   c.      According  to  the  projection  d| 
ithe  cap,    wlth  a4|t^l  halghts,    the  vertical   surface  may  predom|- 
inate  over  the  upj^er  and   lôwer  mambers  as    in  Fig.  331   b,    c,    or  i 
iconversôly,    may  be   reducad   to   a  minimum  by  thase,    Fig^f^a^ 
■The  gênerai   charactar  of   the   cap  accommodâtes   its elfio  tiils, 
fend  wili   be  heavy  with  a  thtck  slab  and   llgnt  wtth  a  thin  one. 
fche  appearance  of  caps  of   aqual  haight  may  be  modlflad  by  a 
■steeper  ôr  more  nearly  horizontal   wash.      Tciq  upper  member,    Fig 
■333,    is  a  terminât  ing  or  crowning  cne,    the   lower  belng  a  hori» 
■ontal   and  support ing  ona,    Fig.  334;    evidently  in  ri cher  arranga 
■nents    thèse  merabers  may  be  décorât ad  jjy   laaf  mouïdings,    baadad 
HsrStragals,    dentlls   and  slml  lar  omaméhtal    éléments,    according 
■to  clreumstances.      One  may  take  7   1-2  in.     for   the  haight   of 
^tïQ  cap   in   normal    cases;    if   requirad   to   be   lower,    the  wash  may 
ne  more   inclinad. 
K  Tna   projection  of    thé  cap  may  be   increased  by 
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sHding  out    the   câp  and    its   drip    further;     thi.i  mode  of    increris 
ing    tne  projection    Is   dangerous    in   that    the   cap   appôars   heavy 
In   proportion    to   the  entlre  architrave   of    the  v/lndow,    tncugh 
not  sufflclently  protectlng   tihis   from  raln;    at    the  satne   tlme, 
it   may  ^fc^pear   to  project   too  iirtlch  at    the  «nds.      A  m^^rate  prQ 
«ï^ection  of  the  cap  is   therêfore  préférables  and  Its  proj  ect  ion 
loay  be  made   legs   at    its   ends   taan  ita   tr4nt^éo  that   its   under 
surface  appears   of  unequal  breadth,   Fig^^JÔ",    the  upper  and    low 
er  raembers  projècting  equally  ail    round.  i» 

It   is   incorrect    to  regard  a  cap  as  belng  a  principal   cornice 
oa  a  reduced  scale  as  usually  done;    the   cprnice  and  cap  may  of 
ten  serve  simiiar  purposes,    but  are  also  essentially  différent 
^In  many  cases.      The  projècting  cornice,    which  crovms   the  vrhoi^ 
'^^a^y  serve  aa  tne  terminal  member   for  ciany  objecta,    buildings 
as  well    as    furnlture,    so  that   support Ing  or  crowning,    ilght  or 
;  heavy,    loiwer  and  upper  members  appear  désirable,    without    thô 
ineed  of  a  water  spout,    a  leading  feature  of  the  cornice  of  the 
'elassic   temple.      By  traditft<Snal   cugtoa  tne  Qreeks  tmltated   the 
form  of  the  vrater  gutter  where   it   could  not  be  requîred,    just 
fs    thô  architects  of   the  MicLdle  Ages   from  force  of  habit  also 
émployed  the  so-called  gargoyle  when  useless.      T^è  ffi^mo^s  4oor 
Of  the  Erectheum,    èt>ove  which  %  regular  cap  oôcurs   f^r  the 
first    tlme  after   tfete  older  Eg;#ttan  temples,    and  whîch  is   e^t- 
eemed  as   of  unique  beau t y  by  the  orthodox  Weo-Heilenistaj-'ex- 
hibtta  a  mixture  of  refined  sculpture  aad  a  lacfcof  architectu 
rai    thought.      A  cap  of  aimllar  cteri|»ier,   whose  eijiwmlng  memb- 
er is  ckanged  Into  a   formai  warter  gtitter,  may^  b%aPF3^ 
in  certain  cases  1  f  the  croiirBriRg  toembef»^^  ^^^  bf 

thtn  métal   above  a  wldel y  protectlng  ietàùnôf^ 
But   the  imitated  gutter  i»iean  Ing  lèse,   wi^n  a  jBl%i  =;^^ 
ftlllng  no  purpose,    and  if  the  Grée ks  had  ^éciï^  jfô«îWtomed   to 
regard  the  cornice  and  watar  gùtter  as   Ina^arabfttdeàs,    or 
had  reached  the  lalse  conclus i oh)    that   sinoe  a  watw  guttèr 
must   be  treated  as  a  crowning  meraber,    convt^sely,    a  crowmi|g 
member  must    be   formed  like  a  gutter,    we  nee4  not   imitate  ahy 
nons'ense  of   that  klnd. 

Gothîc    likewise  committed   the  fault   of  using  the  very  appro- 
prlate  wash  with   its  drip,    coiûmonly  «mployed  as  a  comice,    as 
a  natural    form  of  cornipe  where  no.  water  was  to  be  thrown  off. 
The  Greeks    employed  the  gelson  as   the  principal   part   of  the 
cornice,   maklng  this  project  as   f^r  aa  possible  eo   that  shelt- 
er    from  raln  raight   be   found  beneath  It,      The  Ulddle  Ages    fear- 
ed   torrents   of  rain  but  little  and  desired   to  get   rid  of   tne 
rain  water  as    quickly  as   possible  In  ratner  a  short-sighted 
way  without   caring  enough   for   its    final  disposai   or  whether 
any  provision  would  be  made  for   this  or  not.      The  need  of  a 
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just    as  mue  h  as    for  a  houae  or  a   lower;    still,    In   the   three 
flrst   cases    It   vr  1 1 1   only  act   as   a  crowning  meniber  and  not    to 
carry  off  water.       In   the  sanie  vray  a  cap  may  te   requlred   In   th» 
Interior  of  a   building,    for    furnltura,    nichas   In  walis,    and 
for  altars,    mcnuiaônts,    ioors  and   windov^s,    stovee,    etc.  ,    to  ga* 
lafy  esthetlc   rôqulrecaents  wlthout    fulfllllng  ^ny  materlal   pur 
pose.      Theiîe  always    reinains  an  afflnlty  bet.yeeii  a  cap  and  a 
corn'lce   If   taeir  purposes  are   likewiso  allied,    yet   they  ara 
not    tdentlcal,    one  belng  and   renïiintng  a  cornice,    the  other  a 
cap. 

When  a  cap  Is  required   to  hâve  considérable  projection   its 
ends  must   be  support  ad  by  consoles.      The  tdea  of  a  cap  wlth   . 
consoles   in  the  8lix^)lôst    formula   that  of  a  slab  projeetlng 
filtrongly  fon^ards  and  support  èd  by  a  corbei   al   each  end,    FI  g.    ■'^, 
336;    to  make  thèse  appear   effective  the  slab  should  project 
but    llttjie  beyond  them,    only  so  much  as  necessary,   walle  lie 
ends  may' Project  more;    the   lovrer  members   of   tne  cap  are  broken 
around   the  conaolés,aiid   the  under  slde  of   the  cap,    to  no*t   ap- 
pear  too  heavy,   may  be  décorât edb y  sunken  panels,    Flg.  337. 
The  consoles  may  bo  placed  ^bove  the    lintel   of  the  windovr^or 
door,    only  occupying   the  heîght  of  the  frleze;    they  wiu    tnen 
hâve   the  sarae  ^vrldth  as    the  architrave  above  which   they  "are  pla 
ced,    Flg.  3C>e,    or  are  placed  just   outsiie   the  architrave,    whlch 
extends  between  them,    Fig.  338;    a   form  of  strong   Inclination   Is 
then  préférable,    correspondlng   tp   the  slenderness   of  the  wlnd- 
ov^      Mo  absolute  rule  can  be  glven  for   their  dimensions,    yet 
It   wlli    serve  as  à  Isasls   te  make  their  breadtn  A  to  4  3-8   In. 
ancl   their   total   helght    17   to  21    in,    exclusive  of  the   lower  raem^ 
ber  of  the   cap.      Theg'e  dimensions   harmonize  well   with  those 
glven  for   architraves  and  those  of  the  cap.      It   should  alsô  be 
notcled  hère  that   the  lower  members   of  the  cap,    broken  around 
tne  consoles,    should  be  worked  on  the  cap   Itself,    and  therefoe 
in   proflllng   them^  nattent  Ion  must   be  pald    to   tne   form  of   the 
cap  and   also   to  that    of   the  consoles.      When   consoles  are  used, 
a^decoratlon  of   the   frieze  above  the    lintel    Is   then  more  justi 
fiable  because   It   may  be   treated  wlth  pecullar  proprletyas   a  ' 
iecoratiye   panel. 

A  further  mjeans  of   enrichi ng  vrlndow  architecture  coaslsts   In 
the  arrangement    of  a  wlndow  si  11,    on  whlch  stand    the  wlndow 
jambs,    and  wiilch  partly  serves   a  décorative   purpose,«ad   Is 
parti  y  desrîbale  on   estnetlc   grounds,    and   parriy   results    f^Tom 
material   r equlrements.     "^ 

,    f.  .    Wlndow  suis. 

The  v/indow  jlH    la   a  klnd  of   cornice,    project  ing  sufflclent- 
1"  to   receive  t;.e  arc  ait  rave,    or  at    least   9    to   1*3   3-4   in.     for 
f  u  1  1  y 
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fui  ly  developôd  architrave  mouldlngs.      This    ;)rojection    ia   so 
^reat   as    to   reqUlre  some   lower  mernbers,    as    tiiC   si  11    «vouid   ap - 
,jpear.  too  heavy  wtthQut    them,    and   thèse   Icwer  memberG  vxict    be 
tupporting  ones.  ^    If  moulded  jambe   are   uaed,    tiie    front    ourr^ce 
Of   the  si  11    would   appear   tqo  heavy  and  solid    li    lait    plain;     It 
ma.y  inerefore  be   finlshed  wita  sunken  pj.x^el3,    but   must    laen 
Iproject  more  s  o  as    to  aflord    the  janibs   a    11  n|i  support ,'   Fig.  3JÎ^ 
.This   arrangement   vras  already  kncwn    in   the?,classlc   perlod,    exam 
■pies   being   found   in   the  Erectneurn,    and   the  Teraple   of  Y^sta  at 
Tivoli. 

In  the   rainy  North  the  si  11   must   usually  hâve  a  drlp  to  pre- 
vent    the  water    from  runnlng  dovrn   the  wall,    and   this   end    is 
n^re  perfectly  attaineti  when   the  si  11    has  an^upper  crownlng 
member,    which  net   only  throws   the  water    further   froin  the  wall 
^than  a  simple  slab  would  do,    but   also  glvea   the  entlre  si  11   a 
nobler  and   rlcher  appearance,    Fi g.  340,      This   upper  mèmber   is 
gênerai ly  returned  at   the   ends  of   the  si  Ils;    the  resuit    is 
thât  .the  water  elther  rùns  dovm  the  wall   at   the  angles   of   the 
silif  or  that   spécial  précautions  must  be  taken  to  prevent 
this  evil;    a  lurther  resulv||   that   th.e  sill    is  wider   tnan   the 
wlndow.      The  s  Impies  tmeans  of   leading  thetprater  away  from  the 
wall    conslatg   In  fortiilng  a  graall  spherical  wash  at    the  anêi®Q 
of  the  slll,    Fig.Ml,    scarcel  y  visible  trom  below.      The  widen- 
ing  of  the  slll  càutéd  by  the  addition  of  an  upper  member  ma,- 
kes  Its  upper  èttrÇace  a  vory  convenlent  support   for  persons 
élooklng  out  jo|  1^  »^^  for   flowerlng  planta,    etc.      To-  bet- 

'ter  satisfy  sitôiaP  requtrements     the  Middle  Ages  and  rlenais- 
aance  sometimesvéjorbeli^  The   fol lowing  modes  of 

arrsaa;glàg  s>lll|{  are  iiO#  most  comcaon, 

ly     The  sili   is   Isdlated,    not  being  connected  with  otaer  ar- 
efei^ect^ral  detÀlis   to   fom  a  part   of  the  enclosure  oi   the 
wlndow^    simply  ppojécting   frota  the  wall.      The  sill   shculd  hâve 
a  raoderateprojôction,    only,  as  much  as  absolutei  y  necessary. 
Profiles  stmllar  to   1,    8,    7,    8  or  9,    Flg.  343,    may  be  suitable. 
2.      The  slll  projects  from  a  contlnuous   flat  string  course, 
along  which  are  continued   the  upper,    lower,    or  ail    the  mernbers 
of   the  sill,    Fig*342.       If   this   contlnuous   string   course  be 
flat  and  proj ects   from  the  surface  of   the  wall,    the  profile  of 
the  slLl  may  sprlng  direct ly   from  it    (see   1    to  9,    Fig.    342)    or 
may  project  by  the  breadth  of   the   lower  horizontal    flllet.      A 
profile    llke   10  permlts   the  slll    to  be  raade   lower   than   the 
string  course,    whlle   the   lowest  vertical    fiUet  may  coïncide 
with   the  string  course,    Fig.  344.       If  the  string   course  and 
sill   are  alsommoulded  allke,    the  sill    eitner  does  not    project 
and  coïncides  wîth.  the  string  course;    or   It   requlres   to  be  sup 
ported  by  consoles,    smal  Ipp  11  asters   of   slight'   projection,    or 


a 
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projtjcts   beyond   the 
ol 


:ngs  in  walls. 

projection  of  the  wall  surlace,  In  case  it 

s t ring -course.   Il  tne  upper  or  lower  members  ol  the  si  II  are 
omitted  on  tne  s  tring-course,  it  should  hcV/^i   a  greater  projec- 
tlnn  and  a  niore  solid  character  than  in  tne  second  case;  it  in 
the  lirst  case  appears  as  a  strongly  projecting  comice;  In 
the  second,  as  a  lighter  band  vrlth  terminal  or  crowning  memb- 
ers.  Fi  g.  34^.   The  projection  ol  tne  si  II  may  then  be  obt^n-'| 
ed  in  dilfarent  ways,  either  by  omltting  the  drip  or  the  strig 
course,  by  supporting  the  sill  on  small  consoles,  small  pilas- 
ters,  or  by  a  projection  of  tne  v/all. 

3.  Tae  slll  1  s.  support ôd  by  consoles.   The  same  gênerai  ru- 
les  then  apply  to  the  consoles  as  to  thecconsolee  ol  caps;  . 
they  should  tiare  the  same  breadth  as  the  arcnitraves  beneath 

■wuich  tliey  should  be  exact  1  y  plaeed;  they  enclose  a  space  bei-j; 

ween  the^i,  i  f  as  often  happetis,  ^hey  rest  on  a  base  or  are  eon 

nected  by-a  small  band  beneath  their  lower  ends,  Flg.  346,  and 
thls,  frieze-llke  Interspace  likewise  alfords  opportunity  lor 

jàeiBoration  by  sunken  panels  ol  ail  kinds.   The  upper  members 
of  the  consples,  when  thèse  are  also  lov/'er  members  of  the  sll) 
require  considération  on  both  points.   T]^e  under  side  of  the 

|sil.l,  ilke  that  tf  the  cap,  may  not  only  be  decorated  by  sunk- 
en panels,  coflets,  atc»  ,  but  must  be  so  if  the  sill  projects  . 

jconsiderably,  to  remove  the  character  of  heaviness  from  the 

Iview  of  the  under  slde. 

4.  "   The  si  Ils  rest  on  a  slight  projection  beneath  the  windo^, 
lit  wi  1 1  often  be  deemed  advlsable  to  form  a  projection  beneath 
|the  window,  whlch  not  only  glves  it  a  more  slender  character 

,nd  ts  therefore  necessary,  if  the  heigat  of  tae  wlndow  is 
imall  in  proportion  to  Its  breadth,  but  is  also  désirable  for 
•idely  projecting  siUs,  wnîch  it  is  not  désirable  .or  possible 
ItO;' support  by  consoles.   Thèse  projections  may  be  leit  smooth 


'P  be  decorated  by  sunken  panels  oi  ail 
.allions,  heads,  v/reaths,  etc.,  and  may 


kinds,  Fig.  348,  by  me- 
be  limited  at  each 


ide 
Ith 


'n  1  s 


by  short    pilasters    that 
Tne   sill    is    lormed  as   ; 
the   base   of   the.bulldin; 
raay  occur   lor  dl lièrent 


enclose   a  sunken   panel.    Fig.  346. 
.   low  base,    wnich  may  be  connected 
,    in   basernent    story,    Fig.  343. 
reasons.       In   cases    usual ly    lound 


,n  houses,    it  may  be  désirable   to   restrict   the  normal    external 
.éight   ol   the  windovir  proj  ection    to   about   31    1-2   in.,    part   be- 
ng  a  wall,    the   remainder  an   i  ron   lattice;    this  w411   b^i^erm- 
ssible    if   the  Windows   ol   the  belle   étage  be  so  arranged   tnat 
heir   sill    lorms  a  seat   on   the   interior,    above  whlch   Is   placed 

balustrade  cl    iron    lattice-work  or  a    lixed   vvindow,    to   serye 
js    a  back^ 
Ihis   wili    al 
Il 7 en   to    the 


or 
so 


a  second  balustrade  intended  to  support  the  arme 
be  the  case  il  higher  proportions  are  to  be 
low  Windows  ol  a  mezzanine  or  upper  story;  or  il 


lor   spécial    roasonr 


Qj.ir""',,  r  ' ./ 


It 


course 


as 


i:\    ri  o  r:n a  î    c, 


be 

'■'6: 


,1,   o  o      i 


a    t  o   n  c  !:    p  lace    i  he   î7  t  r  i  n  ^^ 


beams,    but    nigaer,     to   r^ive   a   otrGn,:,er    ccn.?  t  rue  '  iori    to 
do'.7s    and   their   discharâir.p    arciieG    Ia    lue    lov/er    story. 
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tne 


,'strlng-couarse    ie    txien   usually   placed   at    tne   came  aeignt    as 
si  II,    but    niay   be   placed    lov/er    il    re-iaireci,    and    the   3III    be 


then   formed    like   a    Icv;  base.    Fip,.  34J. 


maki  11g 


It   may   be   ad7i sable 
tne   entire  iielgat    31 


to 
1-2 


mention  a  fourtn  case,  tnat  ol 
In.  of  mas  on  r  y  and  Insert  In^i  a  low  projection  betv/een  the  s  111 
I  and  architrave,  which  is  returned  across  beiow  tais  panel,  Fig 
347;  flnally,  a  slmilar  arrangerae-nt  may  be  necessary  or  proper 
for  the  reason  that  tne  base  of  tne  windov/  in  the  basèrent  sto 
ry  raay  be  conVolned  vvith  the  base  of  the  building,  and  perhaps 
fçrra  a   group   with   the  cellar   window  also,    Figs.  34o,  340,  360. 

The   drawings    of    1  orras    of  v^ndcv^s    given    In  Flgs.  348    to   31)0 
are    froni  the   Dresden   Schooi. 

g.      Abnorinal    Forms   of  Windov/-s. 

The   Itallan  Hlgh  ilenaissance    Invented  a    form  oi  window   in  a 
perhaps    Isolated   case,    vmich  harnionizes   witn   tae   rude  charact- 
er   of   rustlc  niascnry  witnout   diftering    from  the.  gênerai    form, 
.nd   consista    In  a  simple   treatment   ol    the  narrow  arcnitrave  by 
means   of    flat    bands   and   splayed   surfaces,    v/ith   the  nec'essary 
rebate   for    the  windov/  shutters.      Tne   considérable   thickness   of 
tae  walls   of    a  basement   story  afforded  wide   janbs   and   soffits 
for  the  Windows,    hence  narrov?  arcaitraves   and   simple  and   seyer 
profiles,    of  which  a    few  varieties   are  glvein   in  Fig.  351,    are 
fuliy  justified.       For    the  same   reasons,    rusitlcated  w^ndov^s   of 
a  basement    story  or  of   saops   are   treated  with  âàiaple   architra- 
ves based  on   the  motive   of  a  splayed  surface,    Fig.  352.      Since 
tne  Windows    of  shops    général! y   requlre  a  spécial    arrauigement 
fer   réception   of    iron   shutters,    the  weigat    ol    taeir   archttra-, 
ves    is    increased  by    tae   wooden    frame,'  and   the   space   between 
the   two    for   receiving   the   sUutters   of  plate   iron.      ^ha  simple 
est  mode  of   lormlng    tae   sections    cl   rustlcated  Windows    is    to 
omit   any  spécial    arcaitrave;     the  rus ti cation    taen   eitaer    ends 
in    front    of    tne   jamb  of   the   window,  ,or   is    returned   around    it, 
stopping   against    a    reveal,    v/aica    also  détermines    i  ts    gréa  test 
projection,    Fig.  353.      A   lurther   sipple    forni  ol  window   is    a    fa- 
vorite   in    the    Italian  Renaissance,    especialiy    for  modes t   buîld 
ings    or    for   subordinate  Windows.       ît,consists    in    leaving   tae 
outer   surlace   ol    the   jamb    liât,     Its    inner   edge   cnly   being   bor- 
dered   by  a   simple  moulding,    waich  may  both  proj ect    beyond    tae 
flat    surlace  and   recède  behind    it,    Fig.  354,       From  thèse   two 
n.otives   are  developed   two  very   pîeasing   others   by   corbelling 
Qut    the   si  11,    and   by  carrying    tae    flat   architrave  arcund    it    or 
net.       T,,e   corb'riîled   sill   may   bave    forms  Very  varied    in    plan,":l 


è' 
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,    and    it3    prolila  nay  be   l'ormed    inciaperKl«_- 1  i  y    oï    tacs 
prolile   oi    the   architra'/e,    Fig.  35S. 

Anotner   motive,    derived    froni  inetse   ana   sinilar   arrangements, 
consista    in   décorât  ing   the  outîine    iorzos   ol    tner  outer   band; 
tispecially  v/ltn    l'orms    oï   ccnBole-llke  volutes    in   connection 
wlth    foliage   and   palm-leaves,    employea  durlng    the  High   lianai - 
ssance    for    the  most    diverse   pu-rposes;     to    lend  a  décorative, 
character   to   the  srnaller  Windows   of  mezîîanine  s  tories,    or 
those   intended   to|llght  vauîts   cl   rooras,.  in  contrast   with   the 
more  severe   forms   ol   thô  winçiôvirs   of   the   principal   stories,    Flg 
366,    367.      Roman  buildings   especlallyuGôd   this   expédient. 

From  this  was   developed   the   inexhaust ible  înotive  of   the  en- 
closure  of   inserted  sculptures  by  architraves, bu i It    into   the 
walls  as   If    found  on   tne  site  of  th©  building  by  the  excava- 
tors,    and  which  were   to  be  harmonized   wlth   the  architecture, 
Flg.  368*^      The   late  Renaissance  obta,i.nôd   the  most  varied   effect 
by  combining  ail    thèse  décorât  ive*  îtit3à.iv  es  with   caps,    si  Ils, 
consoles,    and  other  windowrmot ives,      This    is  not    the  place   to 
go   into  ail    thèse  détails,    principal  1  y  borrovred    from  palatlal 
architecture,    and   référence  mus  t   t.  hère  fore  be  m^ide  to   publica- 
tions on'  Itallan,    French-,    and   German  Renaissance,    which  ai'ford 
a  multitude  of   ideas    for   us<i.  in    rare  cases. 

Mezzanine  Windows   usually  hâve  greater  width   than  height, 
are   therefore  sometimes  divlded  by  a  central   mullion,    are 
square,    or   their  height  more  rarely  exceeds   their  wldth.      In 
exceptlonal   cases,    according  to  the  .architecture   in  which  thejt 
are  employed,    they  may  take  any  suitable   form  other   than  rect- 
angular,    be  treated  as   wbeel -Windows,    or    formed   in  any  other 
way,    Fig.  359.      The  same  is   true  of  ail  srnaller  openlhgs    found 
in  ail   kinds  of  buildings, 
h.      Abnormal   Forms  o'f  Gaps. 

Différent    requirements  raay  exlst,    which   in  houses   of  several 
stories    lead   to  diss^ tisfàation  with  simple   forms   of  wîndow 
caps   and   to  a  search  for  iJlàiioisrfQliiaa.      The  principal   c:,use  of 
this    is   always    the  des|-^#^o   emphaslze   the  différent  stories 
of  a  building.      Natural    requiren^nts   and   asscciated    ideas  /led 
to   the   treatment    of   the  basement   as    the  heavy,    boid  and  simple 
story;    of   the  belle  etage^^^the  most   prominent   of  ail,    severe. 
and   yet   noble,    and  ol   the  uppermost   as    the   lightest   and  most 
graceful,    requi ring  and  capable   of   the  most  décoration;    a 
'^ground-law  of  architectural    treatment  also   consists,  '  not    in 
seeking  varlety  and   richness    In  change  of  motives   aîone,    but 
in   the   enhaneement   of  motives.      From  simple  windov/  architraves 
v/e.have  obtained   the    lollowing  séries   cl  motives. 


1.      Architrave  without    ears;    2,    architrave  vvith 
itrave  with   cape;    4,    architrave  with  cap 


and 


'ai  11; 


ea  rc  ; 
6 
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archl-     -• 


-rf 


CI-iAP.       IG.       OPENINGS    IN  WALLS.  E.  A.     IZZ. 

trave  witn   caps   above   consolesj    6,    architrave    «vlta  cap,    and 
tttll   support ed   by  corbals;    7,    architrave  with   cap  and  a   spéc- 
ial   proj  act  Ion   ol    the  wall    as   a  base   boiov/    the  v/indovf;    an   en- 
richment   of    tne  motive   iaads    to   S,    where   an   angular   pediment 
cap    l-s    introduced;    and    furthtir    to  9,    vrlta   circular   pediment 
cap;    which   becomes    tne  décorative   circular   cap    10,    by   intdrrup 
ting   the   cap  by  an   ornainental    group.       In  exceptlonal    cases,    a 


c.ap.fj^ecei ves  an  attlc    for   réception  or 


an 


inscribed  tablet,  Il 


,  or»  12,  a  pareiy  ornamantal  centre-pièce.  Fig.  360  a,  b, 

Take,  l'or  example,  a  four-story  detached  house,  Fig.  361, 
which  ia  to  hâve  four  di  lièrent  façades,  a  being  tne  unbroKen 
principal  façade  next  the  street,  b  the  façade  next  tne  gardej;! 
with  a  projection  and  the  principal  entrance,  c  and  d  being 
the  gardan  façades  witn  projections;  each  story  contains  a 
small  flat,  consisting  of  kitchen  and  appartenances,  water 
closet,  dining  room, rrecept ion  room,  livlng  room,  bed  room, 
three  vyindows  in  each  façade  being  sufficient.   The  house  pos- 
sesses  ungraceful  proportions;  the  basement  should  tnerefore 
first  be  separated  from  the  otner  stories  by  a  string  course, 
and  the  upper  story  treated  like  a  frleze  or  enciosed  by  a 
band,  to  balance  the  baseraient  story.   We  now  hâve  to  make  the 
Windows  of  tne  belle  étage  more  prominent  tnan  those  of  any 
otner  story,  so  as  to  charact\erl  ze  this  as  tne  best  story.   We 
therefore  furnish  tts  Windows  with  caps  with  consoles,  connect 
ing  thera  by  a  light  string-course  to  still  more  moderate  the 
proportions  of  the  house.   One  angle  projection  of  the  house 
contains  the  llving  room  and  is  subordinated  on  that  account; 
the  otner  projection  contains  the  dining  room  and  is  so  placed 
as  to  enlarge  thls  and  Increase  the  varied  effect  of  the  whole 
The  livlng  room  is  charaater ized  by  a  window  witn  anguiar  ped- 
iment.  If  we  assume  tne  dining  room  to  hâve  a  balcony,  the 
door  to  t'nls  balcony  also  serves  as  a  window,  would  dlffer 
from  the  otner  v/lndov>  ,  and  would  therefore  require  its  spé- 
cial distinction.   To  treat  the  Windows  of  the  kitchen,  W.  C. 
and  dining  room  more-  plalnly  than  tne  remaining  bnes  of  the 
same  flat  wiH  hardi  y  be  proper  if  a  pleasing  «liJïjearance  of 
the  house  on  tn^  garden  slde  is  required,  for  the  unity  would 
suffer  from  too  great  variety,  and  thls  Inferior  treatment 
would  indlcate  those  rooms,  which  should  be  ignored  as  much  as 
possible. 

The  treatment  would  be  lowered  somewhat  in  the  second  story; 
the  window  of  the  livlng  room  In  the  projection  would  receive 
a  cap  without  pediment  but  witn  small  consoles.   The  otner  win 
dows  of  the  story  should  hâve  caps  witnout  consoles  and  wîtn- 
out  separate  si  Ils.   Final  ly,  tne  Windows  of  the  tnird  r.tory 
wouli  merely  nave  architraves  and  vrould  produca  a  gufficiant 
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effect   by   thelr   eoi^ilael^Qn  wlth   the   frieze;  'yet    the- windov/  ol 
the   ilving   roorn  may  be  dis tlngalshed  by  a  décorative  cap,    Fig. 
360.       The  wln^lows   of   the  basèrent  wllUfulfil    thoir   purposa    if 
they  are  of  eiinpîe   form,    as    they  act    in  conjunctlon  wi  tn   the 
ibase  of  the  house,    and  a  more  severe  and  simpler   treatment 
than   that   of   the  \rind0w3   oi    the  belle  étage  will   be  prcper. 
In   a  house  v?ith   four    tacades,but    two  of   thèse  will   be  seen 
'at    the  same  tlme;    hence  unit  y  and  varlety  are  to   be  considôred 
i  in   the   t'.vo    façades  visible  at   onoe.      Tne  principal    lacade  ap- 
Ipeasr  perfectiy  symmetrlcal   hère,    because  but   a  single  kind  of 
wlndow  is    found   in   each  s  tory. 

The  slde   and   rear   facaaes    taken   together,    form  a  group  of 
raried,    yet   united   effect.      There   still    reraains    the   treatment 
of   the  doorway,    whlch  must   usually  hâve  a  transom  light    for 
llghting   the  hall.       If   the  Windows   of  the  staircase  hall   are 
arranged   in   the  usual  manner,    not   at    the  same  height   aar   the 
Windows   of   the   storles,    but  wlth  référence   to   the   iandings, 
this   not   only  glves   rlse  to  many  pecullar   combinatlons  with^ 
'the  string   courses,    but  n\^y  perhaps   exercise  a   reacting   InflH- 
•ence  on   the   form^   of  the  other    façades.      Slnee  a  harmony  of 
the   façades  may  only  be  obtained  when  aîl    the  motives  occur- 
rlng  on   tnera  find   thelr.  fui  lest   devôlopment,    the  arrangement 
lof   the  stafrcase  Windows  assumed  hare  conflicts  wlth  those  of 
[the  otner   façades,    and   requlrês    to  be  softened,      The  staircase 
[Windows   servô  purposes   otner  than   those  of   the    llving   rooms 
[and  should   therefore  be  developed    in -a  différent  way.      Tha   low 
est  window  serves   as  a   transom   for   llghting   the  hall   ai\d  may 
reçoive  an  angular   pedlment   cap;    or  iii   its   place  r^iy*  b©  used 
a   tablet    inscrlbed  wlth   the  name  of  tl\e  pwner,    date  of  érect- 
ion,   etc.      The  window  above  thls  has  a  decorated  clrcuïar   ped- 
iment,    whose  character    is   always    less   severe   tnan^that    of  an 
angular  pedlment   cap'.       The   uppermost  window  may  hâve  a   purely 
décorative   cap. 

We  hâve  hera  given  an   indication   how  artistic    expédients 
should  be  employed    in  a   spécial    cas-e.      The  gênerai    ground-Ia#s 
of  contrast   of   effect   and  of    Internai   and   axternal    trutn  dét- 
ermine our   choice  of  the  différent   motives   of    form,    f'tarting 
irom  certain   normals,    not    tbrowlng   together  raotlves   at    our    fan 
cy.       The    law  of   enhancement  cf  motives,    wlth  the  otner    law 
that   a   séries   of  simllar  éléments   requlre  the  middle  and   end^^ 
t,o  be  made  prominent   because  being  spécial-  points^,    or   that 
Tieir   récurrence    in  a   perlodlc   séries  raust    be  accented,    reqai- 
rnr    tne  strongest   motives    to  character! se   the   points    to   be 
m?-:rî  nost    pronlnent,    and   the   weaker   to  be  subord  Lnaied ,    and    n 


strict   attention    to  slmplifylng    the  motives    of   tne 
î  tori  a.q. 


i  I  lerer.  i 
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In  a  villa  consistiag  merely  of  a  basement  and  first  atory, 
|tt  would  be  tn  accordance  with  the  moans  at  our  disposai  and 
Iso  vrlth  the  character  of  tne  building,  to  seleet  for  tne  winj 
.ows  of  the  belle  étage  or  lowar  i^tory  a  stronger  or  richer  nioj 
Itlve  of  form,  tnan  for  the  upper  s  tory;  a  windovf  with  cap  and 
m,  botn  on  consolas,  w<^uld  usually  be  sufflclent  for  richer| 


M 


[eneral   one, 
ial   cases 


eslgnsî'but    the  etMriger  motive  of  tiie  angular  podiment,    or 
he  weaker  one  of  a  decorated   cap,    would  be   r-estricted    to   |hosl 
indows   of   the  same  story,    vrhich  are   to  be  spécial  ly  character| 
zed;    thus    the  strongest  mot lyetjmQîftt   not   be  selected    for   the 

,    lôavlhg  no  means   remaining   for  dis tinguishlng  spej 
,    and   requiring  one   to  descend   to  a   lesser  motive, 
n   the  s.ame  way,    the   forms  of   the  other  and  subordlnate  story 
houid  be  reduced  a  degree,    that    tne  belle  étage  may  hâve   i  ts 
,ue  effect.       If   the  basftnaent   be  also  the  belle  étage,    a  combi"! 
lation  of  the  architecture  of  the  vfindovfs  with   the  base  and   tlal 
he  cellar  Windows   in  a  grouped  motive  ,    or  the  combined   eff- 
»et  of  thèse  éléments  as  a  whole,    even  1  f  not   connected,    wlll 
.ppear  so  boid  and  so^rich,    that   the  siils  do  not  requlre  the 
i^dditional    effect   of  corbels. 

The  Windows  of  the  upper   story,  .  which  cnly  contalns    the  bed-l 
'ooms,    breakfast   room,    nursery,    dressing   rooms   and  guest   cham-| 
►er,    whlle   the  belle  étage  contalns   the  rooms    for  social    purpol 
;es,    the  master»  s   room,    livlng   room,    etc.,    should   t  her  efore   bel 
reated   In  a   subordinate  way,    be  simpler,    and   therefore   light- 
ir  and    tess  severe,      Conversely,    i§  the  bel  ï"s~^~t^ge  be   the  up-| 
•er  story,    and    the   ground    floor  be  aîlotted   to   inferior  purpo-j 
es,    the  basement  must  be  sitnply  and  boldiy  treated  and  be  , 
[leavier,    whlle  the  belle  étage  requlres   richer  and  still    str 
trong"  and   élégant    forms.  • 

The  Itallan   Renaissance  may  be   reproachisd  with  having   petai 
ed  Doric,    lonic  and  Corlntnian  orders   as   a    fixed   séries   of 
Ithe  characters   of  the  stories,    calling   the  circular  pediment 
Jlonlc,    and    the  angular  one'  Corlntnian,    forgetting   tnat    in   com- 
ip.'.rlng   round   and  angular   pediments   of   equal  .helgiit ,     tiie   round 
•ediment   always  poss esses    the   character  of  heavlness   with    les 
trength   than    the  angular  one;    this   caused   a  contradiction    in 
|the  architecture  of  many  palaces   and   nouses,    if  Doric   colamna 
^^ro   employed    in  the  basement   and    Ion le   in   the    first    story, 
1%  altwwiating  circular.  and  angular  pediments,    as    in   the  Pa 
Idolphlni   Palace,    Florence,      Alternat  ton  of   round  and   angular 
l^dlment    caps    in  the  same  way  bas    its   advantages,    If   tae  stor 
|4||ntains  more   taan   three  Windows;    a  ^certain  contradiction   ev 
tfien   remains,    as   on    the  façade   cl    the  Bartoiini    Fa-lice,    Flor- 
encQ;    the  stronger  motives   are    too  niuch  concent ratcsd.       U'    me 

jnin  i 


capg    alternate   ir.   case-of   four  v^lndowa, 


as    m 


the   Pindr 


t 


acce-tei.       Aji   ait. ei; 
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î-alace,     Florence,    and    the   Farnase  Palace,    .tome,    a   doa 

'tiracel'ul    recul  t    Is   produced    as    tiie    en. 1.9    are   diiierer. t 

lany   reaaon    tnerefor,    and    the   centre   is   not 
nation' would    flrst    beconie  s  ni  table   in   case 

pecially  If  angular  padiment  caps  were  ucôd  at  the  raidd'le  and 
ends,  with  crlcular  pediment  caps  pver  the  Intermedlate  Wind- 
ows.     Palladio  uoed   thîs    expédient    In  tne  Chleragatl   Palace  a 

Ivicenza  witn   good   results.  *     In^case  of*  a   longar  séries    of  vrin- 

Idows,    round  and   angular  pediments   shoald  preferably  only  be   en 
ployed  as  a  means  of  emphasizing   tne  centre  and   ends.      The  ad- 
joined  schemes,    Flg.  362,    give  examples   of  ways    In  miich  a 
change  of  motives    is  admissible   In  différent    cases  witnout    in- 

|jury  to   the  untiy  or  varlety.     . 
i.  ■    Fortns   of  Pediment  Caps« 
As    for   the   forms   of  anguîar  and  circuler  pediment    caps,    thet 

[helghts  may  be  made  about    1  «4   to   2-9   tneir  spans.      The  mould- 
ingsof  angulaP  and  cun/ed  pediments   are  similar   to   those  of 
horizontal   capsj    the  two   folTowlng  cases  may  oecur;    the  upper 
or  crovming  member   is   eitner  merely  carried  aroand   the  pedim- 
ent  cap  and  omltted  on  the  horiaontal   re'turn,    vrhlch  terminâtes 
at    tpp  merely  with   the  membar  Connecting  the   facla  and   the 
crovm  mould;    or  the   entire  mouldlng  Is   carrlôd  along   the  hori- 
zontal  cornice,    on  vfhlch   the  raioulded   gable  restas,    and   stops   a- 

Ipalnst  a  sJightly  inclined  plane.      In  the   first   case,    the   int- 
err.iediate   flllet   encloses    the   tympanum;    In   the.-teist,    this    is 
none  by   the  Upper    fillet   b,    i'ig.aea.      The  upper  member  a, 
lilly  developed   In   front  as  well    as  sidewise,    requires    to 
rllp^htly  broken  at   the  ang.lô;  of  the  cap,    which   in -reaî  Ity 
lis  3  dlsturblngthanl'f  the  profile  be  dlstorted   at   the  angle. 
The  vacant   space  endosed  by  tHe  mouldings  of  a  circular  or 
ar^ular   pediment    Is   properly  decorated  by  an  ornament,    a  shl 
shleld  of  arms,    head,    wreath,    by  décorative  sculptures,    etc, 
Pie^.  364,    so  as  not    to  produce   the   impression  of   eraptlness   and 
aea-'iness;    the  back-ground   of   this   tympanum  mayi»pï*oplltk  beyond 
'ne    face  of    the   wall    If  jthe  pediment    is   supported  by  consoles. 
Clanslc   and   Pvenalssance   styles   gave,  the   same   profiles    to  an- 


if 
be 
is 


t 
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î  ar   and    circular  pediments   and    to   the  horizontal    caps   on 
"h    tney  rest.       Strictly  speaking,    tnis    is   ai|necessary;     the 

a: 

sa  :e 

pai    p,>  :  t ,    Lut    Is    of    secondary   importance    in   tne   pedl'.^.ent,     xnd 

the    r^ro .—   mould    oi    the   curyed   or  angular   pediments    ^lîl    take 

tne    ■  'VB-    place,    as   telng    the   crowning  member  of    the   entiru 

wi:\  t*  e  geiacr.    playlng   a   subordlnate  .part;     it    wil'    tr.^re- 

foru      :t    be    Inipropwr    to  nvike    the   gelson   of  ,the   angular   or   cur 


is   aîways   someihing   différent    from  th'^  horizontal    ca]p| 
•- 1   has    too   heavy  an   effect    in  many  cases,    if  both   hâve   tne 

cap,    the   geison    Is    tne   princi-j 


roi  lier     ir    the  horizontal 


lov; 
ter 


:.)0  ;  i -.-.en  t    n'\rrov/ar    tnan    tuât    o:    t  ne    ::o  ri  .son  :  \  î    ca'- 
t  h  o    c  ro //n    mou  îd  i  rii^   t)  f    t  n e    ro  t"  r..er    t  o    _  .r  o:iom  i  na  i  rj , 
endi^fj   vvitn  rneraly   a    terminal   member,     ind    to  nake 


::i  1 

.  1 1.  - 


s  u  p  - 


t  :    ;-: 


portinr    lo-ver  --lernber   of   a   pediment-    îi^htcr    Dna.'^.    tuai 
ho  r  t  2oa  i  .1 1    cap ,    F  i  g.  3Q  Lk 

BroKen    circuler   pe-:.  iriients    -ire   produced   by    j.  ce  an  tin  g,    ine  -:iid- 
dle   ûf   tne    arch   by  a   grouped   ornaraent    oi    any   klnd,(     foltaj^e, 
suspended    gîtrlands,  wreaî^hs  ,  .^hl  elds   of   arms,    va^as,    pilm-ieaYS^ 
hea 
en 


tne   brok- 


is,    etc.),    placed   betv/een    the  '/oîute-llke   ends    oi 
curve,    Fig.366.       The  upper    fillet    of  taô   crovmtng   member    is 
curyed   around  An    eya,     formied    îikô  a   rosette,    against-    wnlch, 
and   the    ornanén't,    the  other  merabers   stop.      Thèse   broKen   circa- 
lar   pedtni0nt..caps,    as  well    as    the   purely  decoritiye  caps,    nothj 
In  g   else   than  o  marnent  al    crovTnings    above  horizontal    caps,    per-, 
mit   a   free  treatment,    vvhich  may  be  varied   In   accordance  v7ith 
the   spécial    case    In   whlch   they  are  used. 

If   il    be  justifiable   to  break   the    less    seyere   clrSH^J?.!;^  pedi-| 
ment   caps,  and   s^ve   them  a  décorative   character,  •  to  breâk  angu- 
lar  pediments    at    the  apex,    a    favorite   Idea    in    la^e  I^irrin   and 
late  Renaissance,    so   that    a  bust    or   otner   sculpti^^e  may.  proj - 
[Oct    abar e   the  apex,    îs   an  obj ect lonable    expédient    of  dégénérât 
'art,    which   passes   beyond    its   natural    limits.      A  givsn  moti'/e 
|may  net   be  modlfied   or   enhanced   at   pleasure,    but    only  vrithin 
certain    limitg,      Many  tntngs    Indeed    exist,    which  according   to 
gênerai    laws,    are  more  or    less    plaasingîy    forned,    but    the  pro- 
priety  cf   their   existence    is   not   based   on   their    pleaslng  appesl 
rance,    but   on   the  purpose  which   tney  may  ser';'e.      This   pleasing] 
effect   only  takes    the   leading  place  in    free   ornaraent. 
j.      Cap  v\rith  Consoles. 

If   the   caps  be  supported  by  consoles,    thèse   flank  tne  j  ambs 
jon   either    side,    and    the   ears  are   then  best   omitted.      The  consol 
les    Project   direct  ly    from  the  waîl-face,    or    from  a  pilaster   of| 
equal   breadth,    which  may  be    flat,    or  be   bordered  by  an   archi- 
trave moulding,    Fig.  367.       The  width  of    this   pilaster  wl  1 1    be 
flxed  by   the    fact    that    the  console,     to  appear   capable  of   sup- 
port ing   the   cap,    must   hâve   greater   height    than   breadth;     tne 
higher    it    is    the  narrower   it  may  be,    but    the    lower    it    is    the 
ibroader    it    should   be.      The  width  of   the  pilaster  must   be  deter| 
jmlned  accordingly,    but    in  normal    cases  wlll    be  nai^rower    than 
the  architrave   of   the  windov/-.       If   the   projection  be  broad    in 
proport  i  onally   lov/  consoles,    tne  arcaitrave  of    the  window  must 
[be  madô   propcrt icnaî 1  y  narrower,    as    in    Flg.  367,    since    the  ent-| 
ire  finish  ci    the  window  would    otherv/ise  appear    too  wide    in 
proportion   to   the   clead   widtn   cf    the  window. 

This    pilaster    always    requlres    some   projection    from  the   wall 
face   and    panel led  ashlars   may   not    t hère  tore   abut    against    it, 
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Ibut  muGt   be  separated    frorn  It    by  a  margln.       If    tne  wi-ndow  has 
k  base  beneiih   the   si  11    th©  pllasters   require  separate  bases. 
ïïVhe  efi6ct    of   tiae   pllasters  wlll  vary   In  accordance   with   thelr' 
iBectlons,    and  whether    they  are  benind  the  band   of   the  archi- 
Itrave  or   in   the  sarae  plane  wlth   It.       If  one  désires   to    lessen 
Ithe  projection  of   the  caps  of   the  Windows  at   each  end,    the  coh 
Isoles  may  be  placed  direct  1  y  above  the  J;ambs  ar\d   the   1  Intel    of 
Ithe  vTindow,    encloslng  the    frleze  between  them,    Fig.  366^.      They 
Ithen   take  the  same  breadtn  as    the  jajmbs,    and   their  projection- 
lis   determined  by  their   section.  ' 

I     The  consoles   thenwelves   are  elther    low  and   broad,    as    In   Fig. 
366,    387,    368,    369,    or  are-  hlgh  and   narrow,    as    în   Pigs.  364, 
370,    37J^      Consoles  r est tng  on  a  base  and  support ing  a  si 11         , 
Imay  be  arranged  as    in  Fig.  372.   .    In   consoles   under  sllls,    a  dif  ! 
[ference   is    to  be  made  whetner   they  stand  on  the   architrave,    or j 
krider  a  pilaster,    Fl^s.  370,    371.      A  further  différence  conslstj 
lin   their  being  uprlght   as    In   Figs.366,    387,    or  s^spended   as    in 
Figs.  368,    369,    1.  e.  ,    v7hether   the  eye  about  which  the  volute   is 
colled   is   above  or   belovir.      For  pedl ment  caps,    narrow  and  hlgh 
consoles   as   in^Flg.  364,    are  préférable  to  îyroad   and   low  ones, 
whlch  are  raore  suitable   for   Itghtdr  caps  and  sllls. 

Balcony  consoles,  two  examples  of  whlch  are  glven#in  Flgs.  1 
373,  374,  generally  require  istrong  projection  ôf  bold  charâct-j 
er,  It  is  fréquent  l'y  nec es sary  to  arrange  sevei^al  cônsoïes  1 
one  above  another  like  corbels,  .eaoh  <supportlng  th«  one  next  | 
above,    ©spécial ly  in  designing,bay-wtndows ,   whlch  require  1 

strong  supports,    not    for  structural   but  estlxetlc  reasons.  I 

Suph  corbelled  arrangements  raay  be  tao.st  slœply  proflled  by  be-j 
[tng  alloweid  ^e  projâct  slightiy  sldewlse  9.nd  strongiy  In  f/onfj 
Fig.  37*6;  dacora^tlvefomis  raay  take  the  place  of  Toouldlngs.*  J 
For  ordlnary  house  construction,  ueing  eût  stone,  a  horlîson-l 
tal  '  wlndow  1  In't el  is  moàt  sui  t ab  1  a  for  prao^iôal  aad  asthet ici 
reasons.  Even  In  brick  construction,  for  whlch  the  s t rai ght  j 
arch  may  be  ûged^  it  is  ipoWer^Ji^^  to  emplgy  arc hed  Windows  inj 
the  construction  of  houses,  at  leist  not  for  llvîng  rooms,  but! 
for  staircase  halls;  for  practical  reasons,  slnce  arched  wind-l 
ows  admit  less  light  than  rectangular  ones  of  .equal  height,  1 
and  for  esthetic  reasons,  in  order  to  ^Ive  tne  house  a  chai*ac-| 
ter  différent  from  that  ol  palaces  and  public  buildings.  One  I 
should  al  30  be  satisfied  tn  housei^const  ruct  ion  wlth  the  raodestj 
aç^lstic  expédients  already  dôscribed,  and  reserve  richer  and  I 
bo  1  de  r  f  orras  for  pi\blic  buildings  and  palaces.  '(Rectanguîar  I 
Windows   are  usiially  rare    tn   brick   buildings    In    the  U.S.)  I 

2.      V/indows   of   Public   Bulldln^^.s    and   Palaces.  I 

i     For  the  archltectur eof  such  Windows,    tne  determlniag   cons<ÎLd-| 
eration  of    first    importance    is    that    tne  Windows    are   général! y  I 
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larder   and    lignt    rooras    ol    greater   depla   tnan    In   houses,    and    il 

ta6  external   walls    are   thicKer.      The  Windows    therefore  requirl 

grôater  ^.vidth  and   heignt,    their   jambs   are   .vider,    and   tneir   cel 

très   are    farthar  apari.      From   tiielr    reiai  rements ,     thés©   bulldl 

Ings   are  on  a   largerscale,    more  solid  and  massive    than  housecl 

%nd   thereforerequire  bolder  artlsttc   expédients.      The   greaterl 

wldth  of   the  Windows    Is    first,    since   tnls    has    a  decidea   effecl 

If   the  Windows    are   rectangular,    carel'ul   attention  must   be  paici 

to  relleving'  the    llntel    of    îoad,    and    it   murt    hâve   a  greater     1 

height    than   in  houses,    to  net   break  -^t    ils    centre.       In  simple'! 

ashlar  masonry,    xhe    lintej   wi  1 1    be  a  single  block^    and   to   re-l 

lieve   It,    the  stones   above   It   must   be  supported  by  corbelllngl 

and   radial   jolnting,    Fig.  376.       If  jambs  are  used,    it  may  hap-l 

pen   that   a   frleze   la    formed  below  or  above  the  architrave  moul 

dlngas   at  a   or  b,    Flg. 376.      A  corresponding  case   is   when   the   1 

llntel   of   the  window  forms  a  complète  entablature  supported  bl 

pllasters,    which  also   proj  ect    fro-n  the   wal  Ljfsurface,    Flg,  377.  | 

This   entablature  has   Its   crowning   comice  with  or  wtthout   pedl 

ment;    a  separate  architrave,    composed  of  two  jambs^^and  a   Hnti 

el,    may  enclose  the  opening.      If  tne  pilasters  be  feplaced  byl 

columns,    we  obtaln   the   canopied  window,    such  a    favorite   in   thl 

Hlgh  Senaissance,    with  ail   its   conséquences,    such  as   the  ped-l 

estai,    perforatôd  window  parapet,    etc.       But    this   window  archll 

tecture  requires  elther  a  bold  recession   of   the  stories   to  peJ 

mit   the  columns   and   their  pedestals  to  stand   free   in   front  ofl 

the  face  of  the  wall,    or   the  pedestals  of  the  columns  must   aj^j 

gain  be  supported  by  columns,    consoles  or  caryatlds.      This  w'iJ 

I  dow  motive  may  also  be  developed  into  complète  bay-windows,    ea 

rlched  by  doubllng   the  columns,    by  the  aid  of  pllasters,    or     l 

may  be  changod   Into   the   frequently  employed   loggia  motive  by   I 

introduction  of  arches  over  pllasters   or  columns.  1 

The  arched  window  is  developed  most  simply   from  ashlar  con- | 

Istructlon,      Itallan  palace  architecture  developed:  the  arched    | 

[window  in   the  most   complète  manner;    arches  are  absolutely  reqd 

Iquired   by  the  great   width  of   the  vrlndow,       Its    form  results         1 

I  f rom  the  structural   prlnclpie,    eitner  a  spécial   stone  archl-    1 

Itrave  betng  formed,    proj ect ing    from  the  wall -face,    and  which    1 

■may  be  crowned   by  an  entablature  and  podlment   or  a  circuîar      l 

Icap,    or   the  archlvolt  tnouldlng  is  wrought   on-  the  ashlars   theraJ 

Iselves.      If  the  window  Is   eo  large  that   the  glass   requires  In-I 

Itermedlate  divisions,    thèse  are  provlded   by  the  use  of  smaîl     1 

Icolurans   or  pllasters,    which   lirait   the  openings   in   the  window,  1 

■the  motive  of   the  Windows   of    tne  early  Florentine  palaces;    thel 

Israall    columns  are  covered  by  a  horizontal    llntel   cr  spanned  byl 

ferches,    the  tympanum  above   thembeing   perforated,    so   that   a 

Iklnd   of  window  tracer y   is   produced,    with  the  same  meanlng  as 
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Il    t hô  w i na ov/  c ons  1 3 la 


-,ta,«»ji 


^■ifv 


of    three  dlv^^î 


ions,    It   naturally   recuits,    il   no  horl-îontal    llnftel    is  uaeidi^ 


that    the  middle  part    is  made   a.g    îii.^h  a^    possibl^d,    and   the  spiiM 

dfels   are   fil  lad    oy  clrclas,    Fig.  j78   a.       fn    c.-ise  of  a  horizon! 

tal    Ilntel,    a    large   clrcle    in    the  centre   witn  ",    smaller   a^    «    ■ 

each  slde    is  an   approprlate  arranget-er  t ,    Fi,?,.  378   b.  I 

Ahorlîontal    Ilntel,    Fig.  378   b,    does   net    K^nerally   look  well 

if  the   tympanura  ôf  the  «rlndovr  is   fllled  by  cire  les   or  by  o-theJ 

closed   figures,    as    the  tangency  of  a  complète  cire  le  and  a^  ^J 

straight   Une  là  not  se  good  esthetlcal  ly,   as   If  it  were  tà^riM 

ent   M  ône  or  flaore  cury©d   Unes.    One  of  the  beat  proport Io^éM 

for  «flndov^s  of  «hree  divisions   Is  obtalned  by  dlvldlng  the/j^l 

dl^T^t&j^  Into  three  eqpial   parts,   de&erlbing  smaîl   clrclés^^^HB 

1-3  thé'd'timeter  néxt  each  aprlnglng,    then  drawlng  a  lB,pgé%^^H 

de  betwi^eh  them  and  Mie  a:emlclrcle,    lettln^  the  8emlcircl|4^M 

of  each  dlylslôn  of  the  wlndovr  be  tangent   to  thèse  three-  oiji^| 

cl^,   Fig.  378  c.      The  sprlnlng  p^olnt   is   thereby  lowered  anà  *^ 

the  Vippér   tracery  gains   In   importance.  .      ,   ^ 

Aifother  raotl'/e   for  dlvldlng*- Windows    In   two  or   three  partis,.^ 

onl y  applicable   to   rectangular  Windows,    is  to   pal  ce  horizontal 

lintels  above   the  wlndow  jambs,  ..formlng  transom  Ilghts  above  « 

tnem  by  means   of  short   pilasters   also   connected   by  horizontal  1 

llnMls,    Flg.  379  a.      This  arrangement    is   partlculariy  justlflJ 

ble  when  the    transoms   are   flxed,    only   the   lower   portion   of   thJ 

window  being  opened.      The   transom  bar  must    then  be  moulded   toi 

form  a  wash.      The  central   vertical  mullion  may  then  be  treateca 

as   a  support  ing  pi  las  ter.       In  Windows   of   this    klnd   contalning  1 

I  three  divisions,    the   central    transom  bar  may  be  omitted,    mak-  I 

Ing   the  central   window  hlgher   than   the  aide  Windows.      The  dif-l 

ferent  maillons  may   llkewise   support   circles  and  semlcircles,    I 

Fig.  379   b. 

I  3.      The  Church  Window.  j 

I      The  church  window    fal  le   outside   the    limita    ol   ordinary  con-  1 

Is traction,    both    from  its    considérable  dimensions,    and   especiat] 

lly    from  its    height,    as   well  as   by   l ts:,>parpose   of    Ughting   the  | 

iHouse  of  God,    and    one   niuc. t   avcid   e^/erything  of   a  secular   char- 

lacter   in    its   appearance,    as    .vell    as  ail  décorative   expédients, 

Itending  to   recall    the   constraction   cf   houses  and   palaces.      The 

■considérable    thickness   of    the  v/alls   afford  broad    jambs,    usual- 

lly  splayed  wlth  or  without  mculdings.       If   the  windowg  are  not 

■s impie   openings   between  pi  ers   or  columns    support ing   ©ntablat-   j 

lures.    but  are  spanned   by  arches,    aîl    tne   forma    of'^arches   perm-^ 

liasible    In  secular   architecture  are   to  be  excluded  v/itn   the   ex- 

iceptlon   of   the   indispensable  semicircular   and    pointed  arch,        ; 

Bwnich,    If  slightly  polnted   or  depr^ssed-polnted,    Is   always    ap-' 

fcroprlate   In   church  architecture,    unlej^a    forma    of   cîasslc    tem-, 
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U  emp  1  r      i  î  «  w l  î  r  i  1  1  y   i  n t  rod uc #<i ,    >«  i  i  i  a.1  wstyjg .  jre j  g^ra  i:i . 
iorra/'        iroduceLL  by  tnd  Miadie  Agbs   moi  o    t nan  -ftiS^Ji;!^  ai*^^^^^ 
4?çt  :      ,    assuming    td^t    the   structtiPal    princlpla    Is    to   govern/ 
^On         :xiettc   grounds,    tne   polnted  arch   rataliis    1  ts    superiority  -■ 
0v         tne   circular   arch    if   propcjrly  ur. éd.       T.juc    ir.   a  group   of 
î      ee  church   entrances    or  windOv^s,    a  point ed  ^rch  betvveen    two 
Hcmlclrcular   ones    ^V/es   a  more  varied  appearance    tnan    three 
»emi circular  arches.       In  using   the  point ed  arch,    we  are  not 
obliged   to  accept  ail    thô  conséquences  resuit  ing   tnerefrora  in 
Gotaic^    If  we. do  désire  to  bui Id   exact  1  y  in  Gothic,    but   tp  ra- 
tlpA|tily  deduce  architectural    fornis    frona  structural  aod  «^tliet 
^ica!  Pe^^|ir©ï»©ii|i^,,,i^^  of  ciiUrch  architecture vvr^ 

lehall   stlll  >cmcîv  iiptt  the  Goth       style,    but  must   carefullj  a- 
void  ov^ôf^lHlng  èipe|tf|iC  to  that   style,    and  which  may  a^^  ssreIJi    , 
ar  even...ièiVt'eM;;.::è0ï*i^  by  other    forms,  iwk 

4.      The  Wîieeî  Iffltîdôvir.  >         ^^^ 

We  can  nev-er  exclude   the  wheel   wli|4ovir  from.churçh  ar:c.toW^^^'fë*^ 
ure.      It  always   renaalrxs^  the  form  of  windovy  most  pteàiihg*'^#^->1 
most   sui table    for   certain  purposes.       If   the  \wheaï   window  li^iç 
ûot   dlYided  byaan   iron   frame-work   for   the  glazing,    but  by  p|i»  ,^ 
work,    ohe  shoûld  always    recùr  to  motlyes   coinmon   in   the  Mld'dle '^ 
Ages,    and   eit'ner   arrange  around  a  centra  radial   muliions, 
whose  outer   ends   are  connected  by  arches    in  any  way,    or  a  syst 
en  of   perlorated   slabs,    in  which  the  détail    forais    specifically 
belonging   to  Gotnic   and  I^manesque  should  be  very  carefuily  a- 
voided.      A  cire  le    is  a   gênerai    form  and  always   requlred   in  ar- 
chitecture,   but   the    folls   and  cusps   of  Gotnic    tracery  are  spé- 
cifie and  no   longer  necessary   in  church  architecture.      A  scrol  ' 
work  of  plant  stems  may  be  used  as   a  motive    for  the   tracery  of  • 
church  v/indows   wlth   the' joints  horizontal^    or  arranged   in  ac- 
cordance  v/ith  principles   of  arched   construction.       In  'this  way, 
tracery  may  be    invented,    wnose    form  entirely  correspo];ids    to 
the  principle  of   the   H^naissance   style,  .wnile    its   construction 
and  moulding  are    in  accordance  vrtlh    tne  mediaeval    principie. 
Fig.  3r;0. 

&.  Wir^dow  Tracery. 
Vert  ical  -divisi  ons   of  windovrs  may 
like   thoce   of  medlaeval    tracery,    or 
izontal    slabs    of  stone   placed   one  above  another.       In   this    case 
aîso,     tne    lonn-principîe   of   the   lienaissance   adnùts    of    the 'most 
varled    forms,    scroU -vrork,    tapestry  patDerns,     the   use   ol    fig- 
ure,   plane,    and   ornamental    decoritions    of   ail    Kinds.       The  moul 
dings   are   similar    in   principle   to    those   of  meùiaeval    ctyîea, 
e/en    admlttlng   a    freer    treatment.       A   ireer    form  ol   pat.ierns    of 
windcw  tracery    is    suitable    for    tne  Christian    churchj    a  more  _^ 
strict)  y  geometricai   one    for   the   synagogue,    v/itnout    ihe  heces- 
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sUy  of  borrowlng   from  th«  Uoorîsh  Tt yre;"^lS^|*^';:^§;^rl^ 
method,    tt  Is   possible  to  dlvlde  wlndov/s  by  piacing^pil^^ 
*bove   each   other,    supporilng  hortssontaï    Interraediate  cornlces      ? 
and  connected   by  arches,    Fig.  301.       Thèse   cornlces    re-iulre  a   ^     . 
wash  on   top^      The    lov/er  part   of   tne   church  wlndow  best   stands 
on    a  splay,    Fig.362,    whleh  carrias   ofl    the   v/ater  and   t^nds   wita 
a  drlp  mouldlng   to  keep   tne  water  olf   tne  wall. 

6.V    fi»anfiOiïi  Windows  and  SkyUgh^s.  ^    ï>  ^ 

SmaU   Windows   troquent  1  y  se rye  to  Ilght  uppey  gallôJ^le^o^X 
halls  as  w#ll  9kB  tiré  ceillng.      If  ^^«y  ai*e  n4>tc  wlild*o»F%. .,<>f  iûj^^ 
aa^^y  .««^jpiisâkl  for^^   theymay  take  d-l  fièrent   forme/ ii#  pi 
,te4  fe#j6lïéi«i#iiraat  à^^  clrcuïar  or  objo^g^  li^ 

gle#.cu44^k|'>^émlclï^'^-àr,  été,  'They  ar«- aiwa^H- &^i>*| 
and'^ft^^M|^Wr'f?^|i^-  tn\aec.Qrd«ic«  ^1^^:  th©  ,i^#«y 
ot  '%'h0Wm^fl  ^i^^-$:^êr^im^  frf#sê? 

fho  rooi-^f^nl^e  oit*  Its  rWikfeH* Wô«  „  \  :x^^.0:^:>^.,^^ 
TV  and  l[*     Boo^rs  an4^  Gatewayjs,        _^      ^ 

F6r.4ooJPs  and  gateways  of  rocaas,   pulrUc  bu^ildings,   p^l^ 
and  churcbes,    the  same  ts  appllc^ibléj   aa   for  \opéiïlnÊ^  ta  liifïlî 
in  gênerai,    and  a  poTtion  of  that  staled  in   regard  to  vrln^Vf^l 
In  the  slmplest    forin,    the  doôr  is  merely  enclosed  by  an  ai^èM*! 
trave,    elther  with  J^ambs  and  a   lintel  proj  ect  Ing  jrôm  the  walT 
face,    or  by  mouldings   recedlng  behind   the  wall -face  and  wrougH 
on  the  ashlars.    '  The  architrave  should  be  changed  below  Into  a 
klnd  of  pllnth  in  some  way,    elther  simply  dying  agalnst   this 
or  returned  around    It. 

The  section  of  the   architrave  should  hâve   1-7   to   1-2  the 
clear  wldth  of  the  doorway.      In   the   early  Florentine  palaces 
wlth  thelr  massive  bossed  ashlars,    the  breadth  of  the  archi- 
trave Is  about    1-2  that   of  the  dopr.      The  doorway  wlll   appear 
weakly  or'strongly  protected,    accordlng   to  tne  width  of   tne 
arphltrave,    and   a  stronê  protection  wlll    appear  the  more  dési- 
rable,   the  gréater    the  opening   of  the  doorway,    and  may  become 
the   principal  motive  of   the  artlstlc    treatment   of  a  clty  or 
fortress   gâte,    a   tunnel   or  gateway  bridge. 

Simple   rectangular  doors  wlth  horizontal    î Intels    yield   tne 
follov^ing  motives  wltn   the  ald    of   tne   coluranar  orders. 

1.  The  architrave  has   an  added    frieze  and   cap;    the   progres- 
sive additions    for   enrlching   tnis  motive  are;    consoles  under 
tne  cap,    pi  las  t  ers    on  which  rest    the   c on w^ cl  es,    a  pedlment    and 
attlc   story  or    transom  wlndow  abo^/e   the   cap,    additions  wnich 
admit   of   tne  most   manifold  variations   of   form,    according   to 
spécial    clrcums tances. 

2,  The   architrave  of    the  door    is    flanked   by  piîasters   or 
colamns   support  ing   :in   entablature.       Tuè  pilasLers   or   columàs 
rna  y  be  vv  i  t  h  o  r  \7  i  t  hc^  u  t  ped  es  t  a  1  s  ^    ni  i  y  b  e   ar  ranged    in    pa  i  rs , 
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CHAP.       18.      Of^miHGg   ÎN  WAiri5. 
^  the  entablature  raay  be  cÇôvméd  by  a  pedlment ,    or 
balcony.  i 

Doors    and   Windows,    coyered   by  archeG,    admit    of   a  séries   of  "* 
motiyes,     from  the  simplest    to   the  rlchest,    v^itn   enrichnents   by 
the  expedèents   already  mentloned,    especiaiiy  by  making   the 
springlng  blocks  and  ke-ystones  promlnent.      If  panel  ledashlars 
■  be  added,   as  in  man y  palaces ,    or  three  gateways  are  connectM 
in  a  group,    tjh®  rlchest   foras  ard  prodaced,    llke  ^iiose  Inv^fni^ 
^  by  the  Itallan  Renaissance  in  palaces,    gâtes   of  f ort t f 'Ict'aSl 
'   tlons  an4  cltrles,,  and  aiso  those  erècted  lii  toodarn  tlmes,,^;TO| 
fe  last  motlye  ot  the  trlt«n|>haî  arch  way  be  vai^led  In  différent 
?  wi(3^^  accordlng  to  whether  the  ope&ings  are  of  equ^l  tr|i||ko% 
/the  mîddle^one  la  wl  test,   ofwfeet  her  coupled  ptlaelft '"^ 
i^aoïn^,  witii  or  vrlthoUt  ]^esiii:is,   are  used,  ,an^  trom% 
^  placing  a  second  oneover  tiie  first,   waa  dtrived  the^ 
a  two-seôry  triumphal  areh  used  in  inany  Eeàaissance 
The  motlye  of  the  triuiaphal  arch  is  also  the  one  best 
for  œagniftcent  clty  gâtes  ar^d  ijill  so  remain,    slnce  ttte'çent- 
rai  openîng  of  wider  span  for  carriafes,   and  the  narrowér  aidf», 
openlngs   for  persons  on   foot,    can  sôa#cely  be  more  properll'    V^ 
combined   In  a  group  than   in!  this  way.      By  the  addition  ol  an  '  '^ 
attic,    a  crownihg  group  of   figures,    and  especiaiiy  of  scul|>tu 
red  décorations,    or  by  flanking   It  with  two  successive  towers, 
the  motive  of  the' trlumphal   arch   forais   a  décorative  architect- 
ural  work  of  the  flrst  rank,   which  may  as  well  be  employed  asa 
a  motive  for  a  city  gâte  or   the  portai  of  a  bridge  as    for  the 
façade  of  a  church.  , 

In  houses,    palaces  or  public  buildings,    where   the  plan  perm- 
Its,    a  sraall  porch  should  be  arramged  befora  the  entrance  door 
Flg.383  a,    b,    orra  projecting  porch  is  constructed,    which  sup- 
ports a  balcony  or  terrace.      Both  arrangements   admit   ef  the 
raost  lK^aried   forms,    accordlng   to  thelr "connection  wlth  the  oth- 
er  architecture,      Such  porches  are  much  used  at  principal    en- 
trances   of  churches  and  are  often   indispensable  for  protection 
from  wrind  and  weatner.      They  are  then  pîaced  between   tvro  tovr- 
ï   ers,    form  the  loArer  s  tory  of  a   tovrer,    or  project    from  the   faç- 
ade.     On  account   of  the  Ithickness  of  tne  walls,    the  portais  of 
churches   always   hâve  very  wide  jarabs,    and  should  always   more, 
or    less    closely  approximate  Romanesque  church  portais    in  extep 
nal    form,    yet  avoiding  ail    tnat   could   recall    thèse.      This   ré- 
sulta   from  the  glven  conditions   tnat    lead   to   llke   results    In 
similar  conditions. 

9.      Portais  of  Tunnels,    Gateway  Brddges,    Cui'/erts,    etc. 
Ail    cpenlngs    In  walls,    comprlsed   under   tnls.  headlng,    serve 
purely  mater  lal   needs   and   usually   requlre  b§tt   a  small    amount 
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CHAP.       16.       OPENINGS    IN  WALLB.  '  £.  A-     Ï33, 

lurô.       in   a  clty,    tunnels,    bridges   and    lori  l  f  icat  Ions   re-iulre 
groater    axpanditare    ior  archlt ôct ural    purposes    tnan    In  a  wild 
mountain  solitude;     but    aven    tae    laast    important    ol    such  neces- 
sary  buildings   must    fui  fil    tnelr   purpose    in   tna  most    co^iplate 
vvay,    and  a    form  must    ba    gî-/en    tnem  bettar    tnzm    l'ne   reiu:ro- 
ments   ol   absolutô  necessity. 

Tunnels    for  railways,    canals  or  other  nigliways,    vrill   al^vays 
be  located  wrhere   Is  to  be   found  atone  sul table   for  atructural 
pu.pposes.      They  are  openlngs   requlrlng  enclosure,    and  being  alv 
most   alwa3rs   arched,    tlils  arch  of  itself  lorms   tne  enclosure, 
Rustlcated  aahlars,    bold  arciilyolt  mouldlngs,    a  prominence  of 
the  sprlnglng  and  keystones  of   the  arch,    vrlU    form  tho  most 
natural   expédients    for   their  décoration.      Façades  are  someti- 
Bies  bullt  In  front   of  tunnels,    whlch  nsay  be  crowned,  by  a  eor-^^^ 
nlce  viTltia  battlements  or  a  parapet    flanked  by  angle  tovrers  and,^ 
decorated  by  shlelds  of  arins  and  Inscrlbed   tablets.      Ail  supep 
fluous  décoration  Is  uauaily  to  be  avolded,    If  not    in  a  clty 
or  expos ed  to  the  vievr  of  pensons  on   foot.      Tiie  tlme   for  obs 
ytng   the  architecture  of  a   tunnel   whlle  travelling  by  rail    is 
us"uallyso  brlef,    and   the  change  of  Impressions   so  rapld,    that 
tiie  portai   of  the  tunnel    is  only  moraentariiy  seen  and   Its    form 
Is    qulckly   forgotten.       It    Is   somewaat   différent    If  a  atreet   ex 
tends  along   the  rallway,    so   tnat   persons   on    foot  hâve   tlme  and 
opportun! ty   lor  exaralning    tne  structure. 

It    is   gênerai  1  y  advisab le   In   engineering  works   and    fortlflca 
t ions, for   economy,    to  make   extenslvo   use  of  rock-faced  ashlar 
masonry.      Sucn  structures  derlye   thence  a  eharacter   of  earnest 
ness   and  strength.      Ail   petty   fornis   aro  entirely   forbldden   In 
this  case  as   they  do  not .  harmonl ze  wltn  tne  character  of   thèse 
usually  massive  structures.      Battlemants   are  alwaya  sul table 
for  crovmlng  walls,    because  a  slmpl-^  and  effective  motive» 
For  projections   of   cornlces,    massive  corbels,    corbellings    like 
those  under  bay-wlndows,    and  slmilar  simple   expédients   aregood 
Embrasures,    openlngs   for  ventilation,    and  slmilar  subordina» 
openinga    In  wails,    openlngs    for  dîacharge  of  water,    etc.  ç    :-.re 
best    lait   slmpl©!    a3    required   by  tnair   purpose,    witnout    fuAne 
j  deyeîopmônt.       It    is   natural    lor  openlngs    in  vsra/î  Is    to  ba   traat- 
ed    in  accordance  witn    tneir    importance  and    location.       Ta©  more 
suborainata,    tne    ieos   stress    siiouli   be    laid   on  making    tneir 
lorms  more  elaborate    than   required    oy  tne  materiai    need^    avoid 
ing   ail    that   might   appear   prêt enti 013,      Solidity  of    tne  mason- 
ry  and   careful    exécution  muyt    be    lao   principal    means    for  dater 
min ing   the  appearance   of   the  building.      The  Barocco   ntyle   Ind- 
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CHAP.       i7.       vuxms. 

Chanter    17,       FlocriNài:.    Pav  «.uen  t  ■' 
!.       oione   Payements. 
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c^-  f   B  t  o  n  es 
ivarSy    or    oi    quarriôd   stone..       Sucii    p.tT^^imarit::)    are  nûv/   a«l 
clc--.  uned,     tn.it    roquire  décorai  lye    ireat.T.ent,     but    .vhoîi    triec« 
are   deslred,    stones    ci'    t^vo   ce  lors    arc    us  ed    to    l'orm  simple    en- 
ci  es  ed   panels,    and    trie  y  îp.ug  t    évident!  y  be   ci    ^jqaal    iiai-dness. 
Such  pavements   werci    foruieriy   conposeà   cf  ertonas   of   différent 
shapôs,    square,,   obîong,    etc.  ^    and  an  example    is    found  on    the 
Cathedral   hll  l   at   Trieste,    Fi  g.  384,    and  another   at   Rome. 

Pleaslng  pavements    hâve  been   constructed    in  varlous   places 
wlth  river  stones  and  quarried  stones,    which  mus t   hâve  approx- 
imately  equal   sise.      Square  panels   are  usually   formed  wlth  t^e 
larger  stonôs,    their  dlagonaîs  being  also  Indicated,    or  oblong^^ 
panels  are   fllied  wlth  close! y  set   stones.       If  the  river   s^one 
are   long  and  elllptical,    they  are  usually  arrangea   in    'barley- 
ear*    bond.      Separate   figures  may  be   formed  of  small  stones   in 
mosaie-llke  patterns.       Fine  examplas   of  such  pavements  are   to 
be   fcund   in  Frelburg-tn-Baden,    in    tne  gréâtes t   varlety  of  pat- 
terns,   were  carefully   constructed  with   river  stones,    and  wlth 
separate  mosalc-liko   figuras. 

2,      Floora    of   Stone   Siabs. 

The  slmplest    klnd,    aîso  used    for   pavements   of   entire   eitles, 
is    that    composed   of  stone   block.^,    like  arptlqua  street   pavement 
The   polygonal    pavements    of   Florence   ar«    imposing,    with   thelr 
vory   large  and   carefully   îaid   stone   slab?    ana    bîock3>       Square 
slabs    are  much   used    for   eovarlng    fioor::    ci'   churches^    vestibu- 
les,   corridors   and    passage^j,    courtyaras,    etc.       A   favorite  meth 
od    is    to  use  dlfler«ntiy  coiored    kinds    of  niarbleo,    producing 
mosaic-îlKe  patterns,      A  spechren  of  anciant   .9 ton©    întarda 
from  St.  Gereon    In   Cologne^    13   composer,    of    slabn    of  iR.hbnl.i*;i   rocf 
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3.       Floors    Oî    Bricks    and   Tiies. 
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15  iihvavf?  iaii  in  rt.puîaï' 
the  décorative  Icaids  are  Ig  be  rec oiimendt^^  for  br 
'•y13»,  r^ï'oducinp  patterns  of  ail  kindT.  Il  il  be 
employ  colcred  brickn,  tney  rauat  net  be  tînanielled,  but  muot  be 
self-coiored  te  retatn  their  ap:>earan-e  al  ter  use  and  te  prés- 
ent sllpping,  It  in  penalnsible  and  al^o  propor  to  nv^ke  brick 
pavements    of  moulded   blocks    of    fcrr.is    ouited    to   a   rnosaic    ayst«n 
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Especlally   tnosô  with  connôc-tad   ligure   aler.ientSjto  accent    tne 

s  o  1  i  (i  i  i  y.       Ar  1 1  f  i  c  1  a  î    s  t  on  e  ma  y   a  \  s  o  h  e    u  :-  ed  '  1  h .«  t  ôa  •    o  f    c  rt  c  l:s 
if    rcr.Donei    of    /Gpy   h  :. ri    ^.at-rii].n,       Tiie.n*-    are    u  • -^ i    in    the 
form  oî    snir?. îî    cube^    or    tr  langui  ar    '^rt  :■'••:;;:      v/'rA  ■': 
moel    varit-3;i    .^eor.ietr ir  li    n;^t,  tar^j:'!.       F.i'ner    f]-it, 
or   sunken    tlle-^;   are    e--pîoye.i    for    i  He    floor:;,. 
hâve   tne    pattam   burnt    on    tn  dif  1er  r3nt    ce  lors 
tlîes.      The    patterns   alwavs    forma    ta  ^es  t  ry- i  i  ,-re   net'^ork.in 
eitner    fîat    or   preGcei   tiles,    whose    lor-.i  depenrLs    on   tne  s-iamp 
U3  ad    for    impressing   tne:-i.       The  Game   li.v7;-    ...re  applicable   to   ti- 
les   set    in   w.:.  11g,    except    that    glased   cr  \riDri  fi ed    tilas   should 
be  used,    which  are    lecs   sui  tabla    for   u.ire::ient3    on  accounl   of 
danger  of  sllpplng.  ,    , 

4.       Floors    of  Arti f icial    Stone. 

Concrète    floors  are  composed   cf  béton,    cenient ,    or  pîaater^of 
paris,    laid  on   an   under    layar   of   bricks,      A  pat  tara  may  be,  pre 
duced  by  mixing  différent   colors  with  tha  mortar.      Avery%.aH 
able    treatment    is    that   erapîoyed    In   tne   Library  of   Ct.  Loren^o^!^ 
at    Florence,    where    the   foririu^   of   tne    floor  are  directly  ba.'=;ed 
en  thone   of    the   ceiling. 

6.      Wooden  Floors. 

The  only  wooden    floors   mentloned   aev^   wlH    b«    tnose  of   par- 
quet ry.      They  are  eitner  cor.posed   cf  tiiatched   pi<:îces   of   wood, 
or  are  '/eneered.       They  are   always    wood  r^icsaicr    or    intarsiaa, 
which  détermines    tneir    form  and    prascribes    tnaip    liirxi  tat  ions. 
The  mosaic   system   is    especialiy  suiiable    for    forràs    ci    /eneered 
floors,    tne  separate   elenients   being   eut    fror,!  blocks   oi    corres- 
pond ing   cross   sections.       (Mue  h  us  ad    in   tne  V.^^.      Eitner^     L 
ccrxiposôj.   cf   solid  blocks  Hon^ued   and   groove.v    :  ogetaar;    ii,    of 
thin  blocks   glued   on   canvas    backing;    3,    cor.v'' sed   of   end-wood 
blocks    connected   by    î  ead    ton^^ues   and    laid    -n   squares). 
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ThQse   proportions   muet   be   reduced   fox  yory   largo  rooias.  \  I 

Ferf^UGSon  gives  the  lollowing  ruie  in  nlo  Historycof  ArchltJ 
ectiu^e.  Height  equal  to  tnè  square  root  of  I  ôngth  plus  hald  1 
the  depth.  1 

Proportions  chtafly  dépend  on  pur pose  of  tne  room,  style  of j 
archltect'are^  Importance  of  the  structure,  etc.  The  présent  1 
tandency  in  the  U.S.  Is  to  maki©  heights  of  rooms  less  than  foJ 
merly,  becausè  more  ef  fect  ively  and  ecpnomical  l  y  i^armed  and  1 
ventllated,  and  a  larger  rental  can  be  obtained  for  a  gi^en  al 
rea  of  ground  and  expendituee  for  building,  etc.  Roortis  shoal| 
never  be  less  tnan  8  ft.  high  in  tne  clear,  b^sî^  about  10  ftiJ 
fôr  ordlnaryocottagôs,    12  or  more   for  better  houses).  ^^M 

The  ©xternal  character  of  the  s tor  1  as ^  thelr  purpose,  and-'S^ 
thôlr  helght,  are  ahvays  intlniately  connected.  The  cellar  afw 
ry  of  houses  or  public  buildings  wll  1  always  be  subordinate,  1 
ven  if  ccntalning  llvlng  rooms.  Its  height  does  net  exoeed  A 
that  of  the  base  of  the  building,  and  It  requires  a  plaln  andj 
massive   treatment.  1 

The  basement  niay  ha'/e  a  différent  purpose  and  is  occupled  bj 
shops  In  clty  houses,  which  require  the  wldest  show  v/lndows  j 
possible,  or  by  modest  awellings»  It  is  very  commonly  tne  pr 
principal  story  of  yillas,  containing  tne  rooms  for  social  pud 
poses,  tne  upper  story  being  occupiel  by  bed -rooms,  nursery, 
rooms  for  geusts,  atc.  The  ba.?er:i8nl  is  inen  tne  most  richly  | 
decorated    story.  1 

The  first  story  is  général  ly  lae  principal  story  or  belle  eJ 
tage,  both  in  houses  for  renting  as  •y&ll  as  in  palaces  and  puîj 
lie  buildings,  and  its  external  appearance  mus  t.  tnarefore  ex-J 
prass  this  in  tts  architecture.  it  wi 1 1  tnerefora  hé  more  I 
ricnly  and  élégant  I  y  treatad  vs^nile  tna  basèrent  is  simple  andj 
mass^/e.  Il  a  mezzanine  story  be  uced,  it  mus-t  be  treated  1 
with  discrétion,    aad   be  slmilar    te   me    lirst    story.  1 

A  second  or  tnird  story  is  always  subordinate.  In  large  hoJ 
ses  for  renting,  tnese  storias  perliaps  eontain  t-^o  or  tnree  1 
séparât©  flats,  wnile  tne  principal  .'^tory  ccntains  cnly  a  slnJ 
gle  dweiling  of  high  character.  The  oejcond  and  tniri  storiasl 
are  acccrdin^Uy   to  be  mcre   Glraply   treated.  1 

An  uppermost  story^  which  contrasta  witn  the  baseiuent  in  I 
buildings  of  tnree  or  more  storiess  sliould  In  very  ir^ny  cases  1 
be  iormad  iike  a  broad  band^  connactad  vnlti  tne  raaln  comice,  1 
and  terminât  ing  tne  building  at  top  in  a  ciiaract  ar  is  t  i  c  way.  1 
oince  tt  asually  ap'pears  too  low-  „ina  lignt  in  conv  "'^' 1^'on  vyitn| 
t  n  a  11  a  a  /  y  ma  3  s  es  -^ ,  o  f    t  ri  a    I  c  w  a  r   s  i  o  r'  y  .^     its  h  o 
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wltn  iiguxîds,    arcades,    6tc,  ,    are  arrangea.  '  ' 

An    ittic  may  be   placed  abo'/o   tne   principal   comice  bealnd   ,^«^ 
vriiicii    13   conceal-^a   a  s  tory   in   tae  rooi,    it   niay  be   characterizè 
by  ciornier  vyindo.*/3,    or  a   so-calleà  rruinsard  >  roof   may   be  built. 

In   rare   casec,     tne    upper   siorj%.oi'  a   hous^  ol   seyer^l    storias 
Is   tne    principal   story^    as    in  many   Ualian   cîties,    v/nere    the 
belle  étage   Is    placed  at    top  on   account    ol    trie    fresh  air  and 
fine  vlewr,    wiille  tne    lower   storlôs   are  devoted    to   subordlnate 
purposes,    offices   or. lésa    expensiva  dwellings. 

2«      Water  Tables,    String  Courses,   Comices, 
a.    V/aarer  Tables. 


Most   buildings  are  termlnated  at   bottom  by  a  base,    whlch 


forms   the   transition   from  the  masonryof  the   f oundat Ion  to 
that   of  the  basement,    and  proj ects    In  front  of  the  wall-face 
by  absout   the  différence  In   thlcknea^   of   the   two  vralls.      If  cet. 
lar  Windows  are  employed,    they  can  be  arranged  in  the  basd,   ^1 
whlch  extends  around  the  building   llke  a  broad  band.  'V  . 

The  base  most  approprlately  beglns  with  a  wlde  member  and   Is 
crowned  by«a  cap,    above  whlch  begine   the   lower  part   of  the  low 
er  story,    Fig.  385  a.      The   top  of   this   cap  is   at    the  same  heigH.j 
as    the  tops  6f   the  beanis   of  the   Internai    floor.      The   lov?er  meta 
ber   is   usual  ly  separated    frora  ^he  die  of   the  base  by  a  bas,e 
member,    P^ig,  385  b,    and   is   inclined   if  neeossary;     the  cap  also 
has    a  crownlng  upper  member  and  a  support ing-lower  one,    Flg. 
385  c;    its   upper  surface   Is   inclined,    and    i  ts    edge  may  also  be 
inclined^  forvfard,    Flg.    385  d.      Above  the  washof   the  cap   is 
placed   the  bas e -member  proper  of   the  wall,    whlch  may  be  broken 
around  any  exi^ting  proj ect ions   beneatn  Windows.*    Thèse   proj ec 
tions  may  be   formed   in  différent   ways,    accordlng  to  wnetner 
their  external   appearance  is   to  be  proportionately  hlgh  or   lof 
and   if  a.  séparât  e  vrlndow  si  il   be  arranged^    this   wlth  the   base- 
member,   may  be  changed   Into  a  second  base  aboyé  the  cap  of  the 
base  proper.      Many  spécial   solutions  may  be  deduced    from  the 
internai    requlrements,    a   few  spécimens   of   *vhlch  are   giyen    in 
Flgs.  343,  348,     350. 

In   palaces   and   public    buildings,    the  base  assumes   a   gréa ter 
Importance  and  a  strcnger   expression.       It    proj ectscconsiderab- 
ly  as   a  seat    in  a    few  Florentine   palaces,       Tne  bases   o'f   church 
es    gênerai ly  require  a   strong   projections    to   correspond    to 
tneir   considérable  hel?ht. 

In   cilles,    vmere  dwellings   ara    lound    In   cellars,     the   base   cf 
ten   has   a   considérable  heisht    to   aftcrd    a    .^rt:;ater    nei^^Jit   of 
vvindo.rg.       It    is   not    possible    to    go    itno    tne   andîe-s    wayc   of 
for-.iln  •    tne   bases    of    bulldinp.s..       Tnere   scnietr.nes    exlr:t    divers- 
it'^^j.-"    in    tne.  .srco.nd,    pecu  1  iar  dispositions    ci   -plan,    cor.n45ct  i  en 
oi    hast;   witn   principal    entranee,    with    terra'^en    or    extern  il 
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p*.:;p,Q,    w::ica    leads    to  spôcial    arr  cni/.eriients^      prdj  estions   of 
'  .;e    rxxB  on  r  y ,    c c  î  aran  ji ,     p  H  as  t  ers  ,    v/ i  t  a   or   w  1 1  hc  a t    p ed es  ta  1  s  ,     il 
!  lue  ri  ce    tne    icrrv.  oî    tiie   ba.^e,     toge  tirer   with   rus  lî  e~^tedrjnas.c.hrj 
•  <!ii'-^a    i  .:^    Mucn    uccii    ior    tne   bise;     iirlntiV,     c&llir   3.nj    cub-cellî 
.viridOvYe,     etc.  .    v/indovvs    of   churcn   crypts,     etc         Tne   b.xne   ^vill 
-li'.vaya    b«   n-ioàil"i'5d   accordlng    to   the    form,    ar  r  .ingent«nt    and   pro-| 
portionfl    of   the  Windows    of   tne   basenitji.t    s^ory.       /\  con.<?iderab  1 
in  1  luenc^a   aî.'^o    roouît.?    irovÀ  v/het:idr    tn6    s..3ar:^er    bereat,-:    tne  vvi: 

r  e  c  e  g  g  ed   b  a  h  i  ni    t  n  e    .v  ail  -  i  ;i  c  « .       A  ]  c  o    l' r  od 


dows   Project    or   arcj 


vvi  1  ose    î  a  r  ::^  e    s  h  0  vv   -^  i  n d  O'//  s    r  e  n  d  e  r 


the   arrangement   of   shopf 
îow  base  désirable. 

A  base  wl  1 1  oftert-  be  proper  In  the  principal  ^tory,  and  th< 
usuaîly  bas  a  sllght  projection  and  conslsts  oi  a  plinth,  anç2,: 
a  flat  or  moulded,  décorât  ed  band,  whose  hei^^ht  eorrespondf?  %i 
that    of  the  wlndow  si  lis. 

Flush  or  slightly  projecting  strlng   courses   wlth  upper   and 
îower  menibers  may  appropriateiy.be  used  at    tne  height   of   tiie  ; 
v/indav   si  Ils   and   caps,    at    the   ears    in   rectanguiar,    or   thô      */^ 
height   of'the  springing  of  arches   over  round-headed  Windows; 
they   âubdivide   the   storias    In  snaaller   dt^^islons,    connect    tog- 
ether   the  Windows    of  a   story,    and   may  be  désirable    for  produ- 
c  i  n  g   an   an  i  ma  t  ed  d  i  v  i  s  1  on    c  f    t  he  wa  î  1 , 
b.       String   Courses. 

Thèse  are  sometimes  used  for  séparât ing  tne  storias.  The 
principal  story,  at  îeast,  niust  be  separated  from  that  next  b< 
îov/  by  a  string  course,  of  from  that  abo^e^  if  it  is  Itseif 
tne  basement  s  tory.  Vv^heihei,r  ail  the  g  tories  shoull  be  separa- 
ted by  string  courses  or  not  will  dépend  on  tneir  number  and 
character,  as  ''Ven  as  the  length  of  the  building.  If  a  'rul 
appearance  of  tne  building  is  to  be  avoided  in  four  or  fl^e 
story  buildings,  perhaps  only  the  basement  story  with  tne  mes. 
Janine  may  be  separated  from  tne  principal  story  by  a  string 
c  o  u  r  3  e ,  and  the  upper  story  d  i  7  i  d  ed  f  r  orn  t  no  s  e  b  e  1  o  w  i  t  i  n  t  ii( 
same    'vay. 

The   forms    oi    string   courses    should    be  as   diff^irent    as    poss  i 
bîe    from  thèse   ol    the   cornice;     they   shouî.i    tnerefore  xiav^j   no 
more   projection    tnan  may  be  necessary,    so   a3    to  not    ccnceal 
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■strln,?    courses,    .Viiich   separate   tne   princlp-:^!    sto^Vy    from 
n  e  ;:  t    bel  ow ,    u  s  ua  i  ly   c  ons  i  s  t    o  f    a   .  ;  e  1  s  on   vy  i  t  n   «va  t  e  r  -  d  ri  p 
and   upper    and    lov/er   moiildings,    Flg.  3B6,       The   string    course 

heavler   cr    lighter^    accordlng    to    tn<e   prominency   c: 

It    in    anrlchôd   and 
Tha   string    cour: 
r   v7i  incjik' 
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reduced.      In  rlcher   designs,    the  s tring=. c^jarsema^  b^^s^parà*^ 
ted    irom  the   wal  l    by  a  frieze  above  a   border ing  mémb«H*^ 

The  atrlng  courses  of  the  other  storles  muat  be  kept'  iass  ^ 
f:,.,pronilnent  and  b-e  profiled  différent!  y  from  th©  principal  one, 
elther  by  increasing  the  upper  and  lower  merabers,  to  diralnlsh 
the  helght  of  the  facla,  by  replaclng  tnis  by  a  quarter  round 
or  cove,  or  by  iormlng  the  string  course  at  plaasure,  conipos- 
Ing  it  from  f roper  elementary  forms  tn  a  sui table  way,  Fig.  387 
fhese'string  courges  niay  also  be  comblned  wlth  a   frieze. 

To  décorât^  sepaï^ate  parts   of  atclng  courses  by  the^expod* 
lents  oi  antique  architecture  would  not  be  normal    In  atone  c 
gtbueiiQ^aiid  for  bouses  on  ace ount   ci;  the  expense,      It   i&  eo* 
Bmili^l  imt^t   8ho\xla  look  well  wlthout  décorative  accessor- 
las.      This  l^iiturr  may  be  allovrad  In  public  buildings,    palaces 
and   chut*çhes,    and   the  principal  stresâ   la  to  be  laid  on   tht 
facty   that  tbese  ornara^nta  contrlbuté  to  the  ef  fectj  •  thorefoi^ 
wlth  plaln  building  mâiterlals  under  weak  northern  sunilgnt,     ' 
and  with  darkening  of  stone  by  abundant   coal   sraoke,    we  shalT^* 
do  well  not  tro  lose  ourselves   In  the  dellcacy  of  Greek  orna* 
ments,    but    to  adhéra  more  closely   to  the  severer  •  forms  of  Rom 
an  and  Renaissance  as  models.      As  we  hâve  neitner  Greek  prop- 
ortions,   strong   light,    nor  noble   marble,    we  must  make  allowan- 
ces    for  conditions    enti rel y  di If erant. 
c.      Comices, 

The  main  comice  has  tne  raaterial  purposa  of  protêcting  mas- 
onry  from  rain  as  rauch  as  possible,  and  of  receiving  a  gutter, 
as  vrell  as  the  idéal  one  of  terminât ing  and  crowning  the  top 
of  the  building.  The  helght  of  the  cornlce  dépends  on  the  eîi 
ect  to  be  produced  and  its  projection,  or  how  far  thé  mater  lai 
enipîoyed  -.lay  freely  project.  The  hlgher  the  cornlce,  the  low- 
er  wUl  the  building  appear  in  proportion,  and  tne  lower  1 1  1^ 
the  higher  the  building  vf i  1 1  seem  to  be,  The  ferrer  the  number 
cf  storiôsln  a  building,  the  Ies3  the  nece^sity  for  th©  corn- 
ice  to  appear  high,  The  cornices  of  lo*v  buildings  siiould  thon 
be  proport ionaliy  hi^h,  and  of  hlgh  ones,  low.  The  foilowing 
Itaîlan   -cenalssance  buildings  roay  serve  a^    guides.       The   height 


of   tnl   comice  wlthout    friesa,    measured    from  bot t cm  of    îowest 


to  top  of  higYiest  member,  Is  as  foUows,  in  terms  of  the  total 
height  of  the  building.  Villa  Farnesina,  1-20;  Pandolphini 
Palace,  1-16;  Gondl  Palace,  1-18.  The  ent ire  entablature,  In- 
cltding  frlese.and  archltra^/e  is  1-21  of  tae  total  aelght  in 
trie  Cancelîaria,  Rome;  1-16  in  tne  Rucellal  Palace;  1-8  in  the 
Villa  Farnesina  and  PandolïJihinl  Palace;  about  2-13  in  tne  Llo- 
r^ry  cl   St.lviark  at    Venice;     1-9    in    Bô^ilacqui.   Palace,  Verona. 

Dresden  school,    tae   corrâce^    in- 
,    raeas  ur  es   ;a,bou  t    1  »  1 7    o  1    total 
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modem  buildings   of    the 
^'  i  ud  i  n  '^   i  r  1  e  s  h   and  arc  h  1 1  rav  e 


^^^^p-; 


"ces;  thosc  of  t he  Drea^l^  s'ëlpSTOÏ^^ 
effôct  without  appearlng  too  staarî^^^î^éwarî** 
portions  in  two  palaces  at  Stutt^ard  vrith  1-10  to  1-12,  Inclui 
slvd  oî  friaze  and  architrave,  cr  1-25  to  1-27  without  tnem. 
(A  common  Amaricaà  rule  ^fr  1  or  2  s  tory  buildings  is  to  make 
totar  helght  of  ôtitablatura  1-12  of  height  of  Its  top  from  ,,^J 
ground  levôl,  but  thl&  la  t'oo  rauch  for  taller  buildings.)  Hoj 
flxed  nortïîar  proport  Ions  for  height  of  cornlces  exlgt,  ^i^i^gJ 
starUng_ points  at  moat  being  glven,  foï*>feese  proport içç^^^^ 
pend,  on  thoae -Of  th€>  ontira  building  and  Its  absolutej^eJl^^^ 
as   v/^iir  âli  tM^^^^  The  y  mus  t   be  lèft   to  a^^^îl^^H 

f ôeltng(:.'^n'--^^  caa©^^  maximum  po^^ible ^ dtstaiie«^'iïi|^ 

ween  thr  eye  a^id  bulldl  Influané^s  the  coriitca.     tWn;^^ 

la  charàèteriâtic  in  thls  respect,  with  Its  narrovf  streets^  1 
t  a 1 1   pal a ces ,    and  M gh  s  t  r  i  n g  ç  ou rs  es  and  c o  m  i  c  es .  | 

The  projection  of  the  cornlca  is  determlned  first  by  Its  dod 
struction.  ït  t-he  projection  and  height  are  3  quai  to  h,  Fi  g,  j 
308,  tha  area  of  the^cross  section  is  about  1-2  h  X  h,  so  far  I 
as  it  projects  from  the  wall;  henca  the  biock  of  stone  must  ed 
tend  at  least  as  far  Into  the  wall  ashalf  its  height.  (An  aJ 
erican  rule  is  to  make  each  stone  extend  into  the  wall  asifar j 
as  it  projects).  The  mora  the  projection  exceeds  the  height,  I 
the  further  muet  the  block  extend  into  the  wall.  From  this  I 
the  foilowing  prlncipies  are  deriyed.  1,  Matariai  is  saved  bM 
a  small  projection;  2,  In  greater  projections,  the  etone  shoud 
be  hoîlowed-out  as  much  as  possible;  3,  the  cost  increases  I 
with  both   încrease   in   projection   and   height.  I 

If  a  larger  cornice  is  to  be  composed  of  seyeral  blocks  of  I 
stone,  attention  must  be  paid  to  equillbrlura  of  the  overhang-  I 
ing  parts  with  those  built  into  the  wall,  and  it  may  happen  I 
that  thetcornice  projects  as  far  behlnd  tne  face  of  the  wall  I 
as  in  front  of  it,  when  ail  tne  blocks  are  lastened  together  I 
by  claraps,  Fig.  389,  or  at  least  enough.  to  make  tne  area  of  tnej 
shaded  portion  in  Jig.  390  greater  tjian  that  of  the  part  net  I 
shaded.  Fron  tnig  discussion  it  resuits  tnat  to  continua  the  I 
./;ill  in  fcrir.  01  an  attire  is  préférable,  to  bring  the  centre  ofl 
gra/ity  ol  the  cotiiice  as  near  as  possible  to  tne  axis  of  tnej 
^Talî.       Tnat    It    is   aise   désirable    to    lighten   the   cornice  as  I 

much  as  possible  b.y  modi  1 1  Ions  ^  dwntils  and  ornamented  mould-  I 
ings.  But  it  is  to  be  noted  tnat  tne  modllllona  must  not  be  I 
eut  froLi  tne  saine  bloek  as  tne  geison,  but  ijeparately  arrange:^ 
is  tne  gei3on  v/oiild  otherwise  be  too  hea/y  anl  the  purpose  of  1 
tne  modi  liions  entirely  lest.  Tnu-  tne  niutuie-  and  tneir  gutJ 
tae  of  tne  Doric  style  are  obj  ect  i  onab  le  as  being  otnerv/ise,  J 
and    i  t  ■'.■*■ 
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and  it  would  be  better  to  treat  tae  under  sid©  of  me  gelson  M 
with  sunken  coffers.  Dent  Ils,  by  whlch  comices  are  made  liiW 
1er  and  more  anlmated,  are  useless  when  tnelr  projection  Is  ''^m 
slight,  and  are  tnerefore  beat  omitted  in  s tring-courses  or  '^ 
cornlces   of  sraall    projection.  i 

In  Ita  simplaât  form,  a  corntce  now  conslsts  of  three  eiecaen 
ta;  tae  strongly  projectiiig  geison,  tne  support  ing  lower  memb-  j 
ers,  and  the  crcvrning  upper  ruembers,  B'ig.  391.  The  gelaon  is  ,-j 
hollcwed  eut  on  its  under  aide  to  forin  a  water  drip.  If,'  as  *;J 
in  Gr©clan  architecture,  the  corona  also  forms  a  gutter,  tijil^ 
must  be  much  hlgher  than  tae  geison  and  taerefor©  becomes  i^^^&J 
dominât ing  motive,  and  to  net  unnecesaarlly  increase  the  wei|0 
a  steep  and  slightly  project  ing  profile  ts  gi/en  to  it,  Flg*Si| 
392.  But  tne  geison  usually  preiominates  and  the  crovmlng  ^^'m 
ber  is  best  worked  from  the  same  block  as  the  geison  and  a^t  'M 
from  a  séparât©  on©,  as  i  f  an  actual  gutter  is  used.  In  rle%^ 
er  forais,  weaker  members  are  Inserted  between  the  cyma  and  >h^ 
geison.         ,  ^'% 

By  our  method  of  vrorKlng  ail  eut  stone  irom  rectanguîar  j/J 
blocks,  it  is  absolutely  necessary  to  retain  the  horizontal  ^W 
joint  a  f  close  beneath  the  geison,  Fig.  393,  If  it  be  desired'l 
to  panel  tne  under  surface  of  the  geison  in  coffers,  the  drip  : 
shouid  be  short  and  bordered  panels  should  be  inserted  betvreeni 
it   and   tae  support  ing    lower   members,    Fig.  394,    plan  &>  section.     ,j 

The   readiôst    expédient    for  enrlching  and   strengtaening   tae      '] 
cornlce    is    tne   insertion  ol   a   second   projection   betwaén    tae         l 
aupportlng    lov/er  members,    incrdaslng    thèse  members,    Fig.  394.       "^j 
This   second  projection   is   preierably    formed  as   dent  Ils,    Fig.       J 
394.       Betv/ôen    It  and   the  geison   are  placed  modiliions    in  stlU  } 
ricner    cornlces,    around   which   are   broken   tae   upper-.jnembers   of 
tais   course.       In   tne   ricnest   comices   a  group   of  members    is 
placed -beneath    tais    row  of  modiliions,    and   even  anotaer   proj ee 
tion  wita   its   upper  and    lov^ar  members.      A  friezei  and   even   an 
archltraye   Is   placed  belo//   tne   cornice  vf'nenQve'^   required   by 
Gsthetic  needs.      The    irlaze  may   remain   flat   or  may   be  deeorat- 
ed,    Fig.  394  a,    or   it   may  be    formed  as   a  sérias   of  vertical   rao- 
idllilons,    as    in  a    fin©  example   by  Ylgnola,    wnich  permits   a 
jstLll    grôater   projection  ol    tae  cornice, 
j       'vi  i   modem  cornices   are  mereiy  variations   of   tala  motive,  al- 


c.  iy    1  ixcd 

n    is    then 
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by    tne   classle    and   iCenaissanee   styles;     tne   que;; 
whetner    one   wi  i  1    aunere  morej   or    les  s    ciosôiy    to 
m,    rtonian   or  Renaissance  arcni  t  ectare;    v/netner   one  will 


■^l!     ■-t'y    ratain    tne   coianmar    orders    or   not,    and    v/netner    the 
T:.    -6   .-inai  î    :je    ornamented    or   net,    and    in   what    way.       The   arca; 

î     "av      -]ay    bd  nk^de    lo^er    in    iacadeij,    bein^'    entiraly    ..allt    iato 
t.    -    .va;         i..'\-^   '.Viion    uc '^1   ovsr   colonnaiies    or  porticoes,    walch 
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A  peculiar   conlllct   arfcses    If    tno   centre  o>   ônd'portt 

a   lacaLde   in   tnree  divisions   ara  nade  higher.       If    the  cornlcè   | 

I    ol    ino    lower  portions    is   carriad  across    tne   ^ntire   façade,    a   1 

!    principal    cornice  wl 1 1    eitner   be   parily   used  as    a  string-courd 

;    whlch    is   unseemJ y;    or   ihe   higher   part   muet    be  made   to  proj ecl i 

sufiicienlly   ior    me  cornice  of    tue    lower   ^>arî    to  abut    againsj 

[    it,    Fig.  395  a,    b.       It   will    then  be   préférable   to  so  adjust      '*j 

ithls    tnat   a  port  ton  of  tne  cornice  of   tne    iower  part   of    î^i^®  ^ 

building  may  be  changed  to  a  string-course   for   thô  higher  pa^ 

p  Fig.39S  c.      0r   the  stritig  course  of  the  higher  portion  Is  b^^J 

ken  around  and  uattes  ^ith  the  cornice  of   the  lovrer  one,    Ff^a 

396  d/    To  iet   the  cornice  of  the  lower  part  elmply  abtft "jk^aj 

V  galnst.  ttxe  projection  of  the  higher  part,   as  Ih  Greclâ.n  arfOT| 

r  ieeturé -ivnd  sus  done  In  our  era  by  the  adyocates  of  thia  0^?'fl 

lia  and  rèçâlns  a  faul  t  y  expédient   of  an  undevelopéd  art.      T^^ 

I  arehlt^étu^e  ehould  at  least  be  ao  arrang^d,    that  at   the  hes^Ë 

t  het^ht  o^  the  architrave  of  the   lower  butl^ing,    à  sl|ghtiy  i^ 

I    jectlhg  band  ext ends  around  the  higher  part   to  préserve  contl^ 

I   uous    Unes  and  to  properly  connect   the  parts,    Fig.  396.      If  on| 

I    follovrs   the  ^princlples   of  Grecîan  architecture  in  such  cases,  1 

I   he  vfill  be  onî-Jr  too  likely  to  employ  twô  différent   scales,         ] 

I  whieh  Is   usually  happtly  avoided  In   the  Renaissance.  J 

I  3.      Stories  not   separated   by  horizontal   Members. 

I       Instead   of   separating  tae  etories   by  string-courses,    It    Is  .  | 

j  soivietimes   customary  to  carry  tne'niasonry  unbrouen    from  base   tc;; 

■  cornice,  divlding  up  tne  wai  1  by  projectiag  pilasters  or  proj -5 
lections,  thus  forming  vert ical  di7 isions;  even  coiumno,  extendi 
I  ing   irombase   to  cornice,    are  uoed   In  tais  way.      Although  a 

■  powerful  elfect  may  be  thus  produced,  tne  arrangement  contains 
■an    internai    contradiction.       It    Is   always  more  natural    to  allow 

■  horizontal  lines  to  dominate,  and  even  il  vertical  projections 
■of  tne  wail  are  arrangea  in  lorm  ol  pilasters,  etc.,  no  reaaon 
lexists  for  suppressing  tne  norizontal  members,  waîch  may  eith- 
I  er  8top  against    the  vertical   projections   or  be   broken   around 

I  taem.       Kvûn   Gotnic    churca  architecture  made  ^/ertical    lines   domj 
I  inant,    but   never    suppressed  norizontal   divisions,    and   treated  1 
I  them  the  more  boldly  w'nere   they  vrere  jui3 1  i  f  iabi  e. 
I  4.       Galleries,    Balcon!  as,    Verandaoe,    Bay-wlndovrs,  etc 

I  a.       Galleries,    Bal c on i es,    Verandaas.  i 

I       Halls,    vfheta^r    intended    Ior   churches    or    lor   secular   purposed 
I    fréquent  1  y  hâve   galleriô3    on   one  or   more  sldea.      Wnen   narrovf,    1 
I    taese  may  be    lormed   by  corbeiliag   eut    bcains   oi  stcne,    wood   or 
I    Iron,    taat    nupport    tae   architrave   or    tae    ficor-     but    to  appear 
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raquire    to    be    suppcrted   by  coBOÎeS;    corbeis,     ete. 
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fcadea  or  colonnades,  Thay  ha^ô  solld  or  perforaieçl  bstumtï^a-^ 
des  in  front,  and  may  be  treated  l  Ike  a  seriez  of  conn«clM  t 
[Windows.  Theae  gallerias  become  porticoes,  loggias  and  veran- 
dahs  on  tne  e-xt^rior  of  a  building.  Those  int^^nded  for  enjoy- 
[llit&t  of  rr^sh  air  and  fine  vidw^s  may  be  arrange^  In  houles,  ^ 
lirell  as  publie  bulidlnga.  If  eoverea,  the  lightlng  of  tne 
trodiii%eiàlïid  tuera  is  alWays  Impaired  wnen  It  is  Itgnted  by  vrla- 
l'(i;pws.  A  eonstruet-lon  as  light  as  possible  wltfa  slender  sup;,.^ 
kjpArta  %nà  wltA  numeroq^s  openlngs  la  therefore  désirable,  an,^^ 
tiie  ^§«à^i|rai  ehai^ae^V^r  vriii  tWreby  ba  determlned,  and  i*  «^|^ 
fHif^ll^ir  côntraat  wltii  tue  more  so Mit  façade,  waicb  l9  t>^M 
leii  or  ùhited  by^àa  portiez.  ^^^ 

r  >  ^  --.b,  ^  Bay  Wljadow»  -and.  Baleaaies,      -:•        .""''.'  \  ">?a 

I     Bay  wlndovfs  aknd  balconles  are  external  rooais  eonstruicted  J^ 
loorbëllliag  oui  tbô  walls.      They  œay  a|ôO  be  addod  to  tùe  wai& 
lof  et  t  les  and  fortifications,    terraces  of  ctiateaax,    towers,  é;^ 
I  They  are  always  occupiad  rooias,    obtained  by  projections,    are  ^^ 
I crowned  by  balustrades  and  supportéd  by  corbeis,    consoles, etc. 
I      The  ordinary  balcony  la   ganerally  a  single  stone  slab  suppor 
I  ted  by  consoles  or  corbeis,  whosé   thickixes^    is  about  the  same 
las   tnat    of  a  st ring-course,    its  edge  béîiig  mouided   llke   tnat 
lof   the  string-course.      The   tnickness  of   thts  slab  dépends  on 
I  tne  materlal,    on   the  projection  of   the  balcony,    and  on   its 
I  loading  by  peopîe,   who  may  be  on   it.      Its   under  side  may  be 
I décorât ed  by  panels  of  any  kind,    profided  that    they  do  not  wek 
jweaken   it.      It  may  project   conslderably  beyond   tne  consoles. 
Ilf  ail  unnecessary  welght   of  the  balcony  i s   to  be  avoided,  ^- 
Ipen  balustrades  of  wroaght    iron  are  préférable  to  soltd  oneg 
lof  stone   or  masonry;    wrought    iron  rods   and   ornaments,    as    in 
jbaîustrades   of   stairs,    muât   be  placed  so  near    togetnar,    that 
la  chlld'8   nead  cannot   be  paased   through,    so  not    over  7    1-2   In. 
lapart.       The  height    oi    tiie   balustrade  should   aeldora  be   less 
Ithan   3    ft,    also   true   of   balustrades    in  gênerai.      Balustrades 
lof   balconies   and   galleries   ara   also   constracted   of   perforated 
Islabs    of   stone    1  et    tnto  angle-posts   and  eorered   by  caps.    Thèse 

■  caps   may  hâve   profiles    like   those   of  vyindow  silis  and   should 

■  be  at    tne  sarae   height, 

I      Balustrades    of   perforated  stone-work  are  very   pleasing    in 
Icorinectlon  v/ltn  décorations   ol    wrought    iron.       Slnce   the  Uenal- 
Issance  perlod,    balusirsuies    composed   of  short,    vase-like  sup- 

■  ports    nave   been   and   wiil    remain    in   use,       Tne   spaces   betYe':jn 
Itneae  may  be    fi  lied   wltn  ornaments    oi    wrought    iron,    vyhlch   pro- 
■duce   a  very   good    eiiect.       Balustrades 
Iro'^.ni^    ap.d    cl    naîîe    of    ail    kinds    shc\ 
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16   entrance  door,    givlng  rloê  fô  many  peculiâr  àrrangôtîAti's 
^,^_.gleG   ol  corner  houces  are  especially    lavorablQ   places    ixr 
|bay  \irlndO;vs.      Hence   tnese  winio//'s  niay  vary  ^rcatly   tn    lorm  ol 
fplan,    belng  oblong,    square,    clrcular,    etc. 
I  &.      Stalrs.'^ 

l     We  havt3  chiefly   to  conslder   their   lorms  and  not    their  con- 
struction.     As    for  arrangenoent,    they  are  stralght  or  windlug. 
i^Tho  et^pa  Daay  be  sapported  by  a  strlng   at  ona  end,    or   làia  may 
^.^0  omttted;    th6y  may  be  supported  byvaults  or  by  amall   co|^9S 
l^r.plere^   which  may  ^f  ojÇ|ak,  a  eystdmof   tracer  y,      Thô  balu^tiii: 
pand  hand  rail   enclose  Sji»  sta^ra  on  their  open  dide*    f^^ 
Lsidee  oî  tàe  landlngs  often  influence  tJie  enect  ol  tiie'S  .^^ 
land  alsQ  tjie  newella,   agalnst  whtcii  tiie  hand  rail   usuallr'^& 
I  a.      Stairs  witii  and  wltnout  Carriages. 

[      Ir   the  steps    lie  on   each  otner  ana   support    each  otner  wltj.-: 
out  a  carriago,    their   ende  and  under  sides  may  be  decorated>%y 
panels   of  very  varied   forms.       ii  strlngs   are  ùaed,    tnese  may 
be  simply  inelined  at    the   rtse  oi    the  steps,    tney  may  be   form- 
ed    in  steps   on    their   upper  edges,    or    steps  may  aïternate  wl'th 
inelined  portions,    Fig.  397.       Thèse   htree   arrangements   wiU    be 
more  or    less   suitable,    according    to   tne  arrangement    of    the   bal 
ustrade.      A  moulded  upper    edge   and  moulded    under    side  ol   tne 
string  wiii    nave  a  pie^sing    eiiect.       The  sirlniis   n\.xy  also   be 
so    treated  as    to    lorm  a  séries   ci    ccncoie-liKe  supports,  F.  308. 
b.       Stairs  vauited  beneatn. 
^tairs   are  often   7ault«d   undernea,tri  and   tne   most   différent 
kinds   of  vaults   may  be    thus   uaed.      otairs  wita  steps  bui  It    in- 
to   the  walls   at    each   end   gi^/e   rise    to  a  very  pleasing   arrange- 
ment by  cohctructing   an  arch  under    eacn  step,    so   tnat    tne  vaul 
itself  ascends    in  a  stepped    form,       Tiie  same   principle   prcduces 
I  peculiar    but    pleasing    forms    in   case   of    v7inding   stairs,    and 
I  which   are  especially   adapted   to   bricK   construction.       One  of 
the  most    pleasing    kinds    of  stairs    Is    that    in  which    four  strai 
stratght    fUghts    run  around  a   square  weil;     il    tne   stairs    and 
landings   are   tnen  supported   by  grolned  vaults,     tnese  are   altaF 
natôly    inciinea   and    horizontal,    produc  ing   very  varied    lor;uS    of 
ceilings.       One   ol    the    iincst    inotlyes    lor    the    treatment    of 
I  stairs   .^as   an   especial    favorite    in  mediaeval    cnurca   architect- 
ure,   and    is    tnat    with   steps    supported    by  snialî    colurnnn    cr   pil- 
lars.       Il    thèse   are   changed    into    tracery,     tney    i  ead    to    tne 
mcst    varied    forms,     s'uitable    for    ^[;ialî    stairs,     y^pecially   sucii 
as   are   ased    in   houses,    v/i  tnin    the    rooray    themselyes,    or    in 
I   church  arcl:iiteclur^3. 
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Cv  Ba  1  ue4i  radfif|^6t%  à  t  PS . 
*^  Tne  balustrades  of  stalrs  are  of  stone  or  Iron  (or  vrood  ln^,3 
%he  U.S.).  If  made  of  stone,  tae  uand  rail  is  supported  by  "^ 
baluotersj  tjlfough  smaîl  colunms  or  pUlars  are  also  fa.7orites.  *„i 
Or  per  forât  ed  slabs  are  arrangea,  eliner  décorât  ed  by  free^ora.^ 
aments  or  formed  ^g  tracer  y  In  strlctly  ge  omet  ri  cal  patteraa%,<^ 
Balustrades  of  wrought  iron  aro  eapecialiy  suîtable,  ^i^ilch  <?|m| 
slst  of  vertical  decorated  bars  or  o/  free  scroll  work.  Ca8t*:^l| 
iron  and  bronze  may  also  be  used,  tuough  cast  iron  ^111  3#mMÉ| 
be  employed  ïor' bal  asters  pu  ace  ount  of  Its  brittlenesS|  è^^^ 
bronze  rà'^ap^.çpfj^tiy  that  etone  or  wrought  tron  wl  U  be.p||^jjj 
red.  Ca^j,  «lac  la  ver^  sultiable  for  ttie  lateriora  jç»|  ]|t  ^ 
but  reqaii't»es  ta  be  palated  or  gilded  on  acoount  oi  i%û\^  ,^ 
ant  coior,  Wooden  balustrades  s ):iouid  palxbe  used  tôt  w^t 
staii*i9^^  ,fi^d  may  be  cdtapoaed  of  séparàte  wooden  pièces  o3f"l 
actual  carvlngs  tn  waod.  Wrougbt  iron  balustrades  are  a! 
suitable  tot^^ooddn  stalrs.  (Wooden  platform  stalrs  wllii  wc^^ 
en  newells  and  balustrades  are  most  ooQ3riK>a  now  in  t^^  ^^^'^^^^9 

à*    .Ah^gle  îîiewdlls  of;  Stalrs.  ■   '  '^W 

The  angle  newel  Isj  agalns  whlch  abut  the  baulstrades, /tj^e ^j^J 
hand  rails,  and  the  àirlngs,  afford  opportunity  for  t.he  mOsV;^|| 
varied  treatment,  Çare  must  alvvays  be  taken  to  hâve  Xhe  parts^ 
named  joln  the  novrells  In  a  nataral  and  proper  manner.  ^1x9  « 
newells  may  support  a  gaa  candeiabrum,  a  vas«  of  flowers,  a  2 
décorative   figure,    or   one   support Ing   a  coat   of  arms,    etc.  .^ 

Thelr    forms  are  treated   In  accordance  ^itn  the  spécial,  case  iut^. 
wulch    they;^  are  used,    wlth  thelr   arrangement,    and  wlth  tne  mat-  * 
erial    cl   wh.lch  tney  are  constructed.      They  always   require  a 
plinth,    a  cap,    and  fréquent  ly  a  cro^ming  ornanvent;    the   forms 
Of  the  plinth  and  cap  should   harmonise  with  those  of   the  cai*- 
riage   and  hand  rail,    with  wnich  tney  may  or  may  not   be  connec-    ^ 
ted.    (General  1  y  terminât e.  in  a  turnea  drop  at    lo«^er  end). 

e.  Landing  Slabs- 
Gare  must    be   taken   to   secure  a  p leasing    treatment    of    tne   un- 

der    side  of   the    landing   slab,    if    it    ia   not    ccncealed  by  vaults 
Shallovr  panels   are  suîtable,    so  as   not    to   ^eaken    It,    thelr  raax 
ilinum  depth  dependlng  on    tne    thlckness    and   clear   span   of   the 
slab,    and   on    the   partlcular   case    In  whlch    it    is    used.       If  many  ' 
'^^erscns  use    the  stalrs   of  buildings    at    certain  hours,    as    In 

chools,  théâtres,  concert  halls,  etc» ,  it  may  become  danger- 
tous  to  weaken  the  landlngs.  Thereforé  this  panelllng  must  be 
Icarefully  consldered    In    each   spécial    case. 

f,  V/lndlng   Stalrs, 
Tae    under    sldes   of   the    steps   of    wtadln^   stalrs   are  eltner 

lien    flat,    or  are  dressed   ofl    to  a    iielicoiaal    surface,    or   a 


'  j. u  1 1.    1 3    c  on :i  t  r uc t  8{ 

laaped 


benaâtn    thera. 


In 


«    firsi    case,    wadge- 


1 . 


i^ig&i.; 


Sènaped  pf^tàm' d^Tû  fôrmM,    whogie  edgôs  are  moulded,    or  their.:      ^^ 

aur faces  maybe  decprgtiedbyayw^licen  panels.      In   th«  eecondj-tii^^ 

hélicoïdal   surface  may  be   ornamented  by  panels,    mouldlngs   or     ^ '^ 

ornaraeats,    arranged  with   relerence    to   a  iiellc:il    Une,    tne  dec© 

j    ration  may  be   radial  i  y  arranged,    or   a  combinat- ton   ol.the   tvro 

I    may  be  uaed.      A  vauît   beneatn  wlading  etairs  ntay  be  dlvlded   in 

radial   obaipQ,rtment3,    or  may  be  an  ascendtng,    annuiar,    bellcoié    «^ 

al   vault,    t^hô   laal  permit ting  pretty  treatn^ent   In  brick  con-        I 

structlolï  1>y  the  ald  ol  décorative  bonds,    especial  tavorites       j 

In  Duteli  Èârlok  architecture.  ^  ^-^      % 

\        If  tâ^novrell   of  wrlndlng  stalr®  be  eoiid,    it  should  havo  a      J 

I  hand-^^U  mouldlni^,   flg.aSS,,,  ol  such-form  aa  to  be  eaatljr  4?^g 

l  peKl'fi^||^j|^|^l||p|,'Usuany  a  rouad  betweeti  two  hollowa*^  #^'^^^^ 

.tfai  é#:i%*ïi^i«  iiiiiiad  ôf  a  ïi«w«U  should  gênerai ly  b©  tHe^fif-  I 

[  ed  by  M;  i^éiMidlttg  à«l|t>al  striag-llk^  member^   moulded  o^  ièc<>  J 

I  rated|   an4  worked  in  the  aolld  on  tne  ends  of  tne  atepa,.^  1%      | 

I    larger  irl|^^  sîalrs,    this  shouid  be  supported  by  small   col-  ^-^ 

I    umns,   vepy  beautlful    exaunples   of  tnese  belng   in  the  Castle  of      | 

I  Meissen  and  the  Woman»  s  Houae  at  Strasburg,   Yery  grand  «rlnd-  '% 

I  ing  stalrs  ahould  hâve  a  stalrcase  for  servants  tnstaad  of  a   J 

nevrall,  which  may  be  llghtéd  by  Windows,  obtalning  opportaalty  j 

I  for  ornawnenting  the  walls  of  the  stalrs  by  ntohes,  tracery, etc  ^ 

I  6.   Towera.   . 

1   Towers  are  elther  intended  for  staircases,  for  observation,   • 
I  or  for  bells,  and  in  ail  thèse  cases  aa/e  an  upper  story,  ess- 
I  enîially  différent  from  the  lov^cur  stcries;  tne  upper  landlng    ;- 
I  of  stalrcase  towers  Is  lighted  by  a  wlndow,  as  well  as  the  en-  ' 
I  trance  to  tne  attic  story  or  to  any  otner  room.   Towers  for  ob 
I  servatlon  or  fortifications  ser/e  for  temporary  or  permanent 
I  occupation.  Bell  towers  contain  a  room  for  tne  bells.   Cnurch 
I  towera  are  either  detached,  jotned,  placed  over  tne  intersect-  * 
I  ion,  or  are  small  towers  on  gables,  t-he  lat(;er  belng  also  em- 
I  ployed  for  signal  bells,  cloeks,  eic  ^  as  in  nosp^ix-ils,  bar.-s^;'.c 
1  racks,  etc.   Town  halls  in  particuiaj\  amcng  secular  building^ 
I  require  a  clock  or  bell  to^fer;  towers    xre   also  fréquent  î  y  nec- 
I  essary  for  prisons,  clty  gâtas,  brid^ej,  ciîaieaux,  lortreeses. 
I      a.   Plans  of  Towers. 

I   Towers  are  eitner  îrea  on  threa  slies,  proj  ect,  lag  1  rorr.  tne 
I  liiie  of  trie  building,  or  are  buiit.  In  and  frets  on  t^vo  s  lies  or  • 
I  but  a  single  one,   The  square  plan  -s   p:'cii  orabl  e,  bi'.  ^  -  Ma}' 
I  al  se  bc  circuiar  or  polygonal,  wi:a  .^oy  nan^^tr  f.f  jidCi>,  1  D3    i 
I  icrm  belng  dacided  by  its  purpoae,  and  0}'  t.nt^  place  at  wuicu 
I  il  is  to  be  jcined  to  tne  building   Dt'taca<id  tov/erj  art;  stiM-  ', 


om  plactid  near  a  but  la  ing,  cxcfep-  -.'ii-^n 

30  arranged  as  lo  dc  parLialIy  i^^^^^j,    a 
tne  i  Q wcsr  story  o  f  t.  h fe  g  u  i  I d  i  n  g  b  j 


i  n d  é  p  eri  u  o  ; 1 1  „  b  u  t  nia  y  be 
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.a  *rcu,  a.-ov'ii  ini. 
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entlrely  séparât^  "from  It.  , 

Stalrcase  towers  snould  al^ays  b«s  âTtàched  at  one  s-id©  o^fr 
stand  in  the  angle  oî  a  building.  They  shouid  generally  be 
simply  treated,  belng  subordinate  parts  of  the  building,  shoud 
bave  sraali  Windows^  only  their  upper  storiea  being  ricaer  and 
witn  large  wlndo\7s.  Il  tney  play  a  more  liiiportani  part,  tneir 
openings  shculd  be  more  nuniéroas,  aad  ôa«y  snould  be'  1  ign^cjà^ 
by  larger  Windows,  In  many  cases,  a  gallery  supported  by  eor- 
belllng  or  0t|^«r  supports  ext^nds  around  tnoni  at  tne  Vi^igixh^^t 
one  or  more  laadlngs.  Th©  strtng  courses  sliould  be  obltqut'^tli; 
aceordamce  vrltïïi  î^lie  Inclination  of  tne  stepa,  or  saôuid  be  j|^^- 
ranged  in  angulatriy  ascendlng  steps,  or  may  b<*  horizontal  ""'" 
placed  At  the  saiS»  helghts  as  the  floor^  and  the  wlndow  ï«H|| 
tions.      ^iliiel*  ëi»«ïange^  according  to  the  casew 

^Towid^s  m^^  bay-wlnddW  tovrers,   projecting  from  t 

buildings  oh  «i^^èh  ÏMooï*  and  c^oataining  a  i^oom  Uk©  a  l>a3r- 
This   la  a|  li^jq^r^  lo-rtresséià,    tot/m  hallsi    etci 

Theaejaar^^  «astral  y   fpee  op  adjotned,    and  may  parti  y»  con» 
tain  stalrcaaes,    the  uppermost   parts  betng   furnished  wlth  gai- 
1er  les,    balcon  les,    and  slmll^ar   expédients    for    lac  ili'tatir^g  ob- 
servation.     Church   towers  are    irequently   tcv/ers    for  observât li;j 
especially  when  serving  as    stations    for    f î re-watchmen,    and       \ 
then  hâve  a  spécial    s  tory   litted  up  as   a  dwelling    for    tne 

Such  a   story  prc- 


/^atchman,    where    the   watcn   is   kept    at   nigiit. 
due es   a   spécial    ^fiect    on   the   en tire    tcwer. 
c.       Bell    Tov7e rs. 

Thèse   are   essential    requiaites    for  churcnes.    .  Their  most    im- 
portant  portion    Is   a   room    lor    the   bells,    vvlta  as    large  or  as 
many  openings   as   possible,    that    tne   sound  oi    tne   bells   may  go 
to  a  great    distance.      Church   tov/ars    are   ucualiy   Intended    for 
varlcufl    purposes.       Tney  may  contaln   a  vestibule    in    the    lower 
story,    an   organ   gai  1er y   in   tne    lirst^    a   rccn   lor    tne   clock    in 
the   second,    a   room   for   bells    In    tae    third,    and.  one    for    the 
watciiman    in    tne    lourta,    •vaich   vvould    rciqulrc    iive   stoM-^s    or 
diifercjnt    nelghts,    and  which   suouid   be   di  1  feront  1  y    caara,et  =  ri^ 
2ed.       In   ecntrast    to   tne   op-efi   story   containing    tat;   bell3,     tae 
otaer   stories   are   to  be   as    neariy   closed   ao    poaaibltj,    avoliinii 
unnecessary  openings,       lii   eaurcaes    .vita  nave  and    t raa;':c;p',3ç 
the    intersection   gives   opportaaity    ior   a    large    tov/cr    ic   s<^  r/à 
as    a   bell    towar   or    to   adralt    llgat    le    tae    in  t  ers  uc  :■  ! -^n.       -a    t;i- 
taer   case^     it   rnay   hâve   as   ra^ny   and  as    i  :«rgci   open    ia,:-.G   as   possi 
ble. 

Tovvn   h.i-Ils   snouîd   often   hâve   a   tcv/or,    waose    lovyci\. port  ion 
m.i  y   c  o  a  t  -j.  1  a    a   r  o  ora   1  or   a  r  c  a  i  v  ci  a  ^ 
ia    i  ts    upper    portion   may  pet'aapE 
lor   3triaiag    ^ne   hoa»^ 


au   open    balcony^     ~it  q 
:.)b    arran^eu   a    clock. 
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•î'WîR 


m*m^^ 


hSÉ 


^M1 


contai nff  t irie*  cllï r^éotit  ,    IH    foSft  ehoaldTI©i^ïari*m^*W!iiïg(*^ 

according   to  circuras tances»    but  being  a  tt5«rôr   for  secaiaF  |>a^ 
poso3,    ail    ecclealast Ical    ch^racter  shouid  always   bè  avotdad. 
Thi3    Is    true  oi'   towers   of  j^risons,    clty  gâtes,    bridges,    chat - 
eaux  and    for  tresses.      A  fort  repfj  -  î  ike   charactar   is   raora  sut  ta- 
ble  tnose,    vvith  décoration  by    bit  t  lements ,    baya,    and   simllar 
exped i enter  jf or  producing   a  plcturasque  efteet. 

d.      Ktodfs  of  Tùwérs.    :  ■   ,  • 

Ttie  most   estent i al    factor  in  th«   treatménV  of  tke  ^®''^ï*  ^^ 
th©  roofj   p0wùPa  may  hâve  wooden  roof«,   st<^ae  s^iroBV  ®^  ***?^ 
>^0f»î    tàesa  may  terminât  «  wi%.h.dmski0^lfjp7rà!a0^ 
f o rîsaa ,    or  i  cr©«^  1  ng   f orm  raay  ba  prc^ue^d  W^  oéftjiHn  1  ng  ^*^^®^^3 
•ttie  traatment  of  the  roofa '©^■"::t^^e^a''4#-^*a;:.i^^  ®f -^ 

the  most    fruit  fui  and  welcomo  proba^lase   foi*  ^e  Arohîtect.     ^^ 
éléments  aval  table   fpr  the  purpose  are:    t,    ©pen  gallerids  wltir 
colanïna|i%    l0\ir  open  arcâdeB;    3,   #ormer  vlindows|    4^    I^laelng 
maejses  at   the  angles;    5,    forma  of  gables;    0,   eeveral   gallerles 
aboya  each  other;    7,    the  roof   Itself,    wnetn^r  a  dôme,    a  hlp  ©r 
a  eonlcal   roof;    6,    corbel led-out   bay  Windows,    baleonies  and 
balustraded  gallerles;    9,    gargoyles,    flnlals  of  ail   klnds,    wea 
ther  cocks,    crosses,    and  other  omamenta    ior   tne  apexes   oT  tow 
er^.      Tne  most  varled   treatraent   résulta   from  comblnlng   tnese. 

Chapter  19.      Hools. 
Rools   are  gênerai ly  of  decisl/e   Importance   in   tne   external 
effect   of   ..  buildings   as    they  materially  ald   In   formlng   tneir 
visible  outlines.      Sound  artlstic   feallng   therefore    led   the 
Greeks,    no   less   than  medlaeval   masters,    to   lay  the  gréâtes t 
stress   on   the   treatment   of   tae   roof.      Less   attention  was   pald 
to   1  ts    forma   by  Renaissance mastars,    wltn   tne   exception  of   tiie 
domed   roofs   of  churches,    and   thls    tendency  of   the  Renaissance 
la   now   tne   alm  of  many  archltecta,    to  allcw   tne   roof    the   least 
possible   part    In   tne   effect   of   tne  baliding  by  concealing   it 
behind  an   attlc^    or  by  maklng'  it    so    fîat    that    it    la    invisible. 
A  ratlonal    development    of   the  rool   Is  missed    less    in   Italy, 
where   wood    is  not  abundant    and   snovf   is   hardly^seen,    so    that 
flat    roofs   are  not    onl y  approprîata   but    actualiy   required   by 
^;ccnoniy.       It    la   otherwiae   in    tne  Ijcrtn   .vltn    ita    abundant   wood 
and   snow.       Tae   nortnern  nature   requires    the   perpendicular    li- 
nes    01    cur   buildings    to   be   empha3i?»«d   by    tne   roofs;     in   our 
ccuritry  v/ltn    1  ta    fores  ta,    cl  t  i  a£;    woild    s  a  ara   to    nave   becjn    b^irn- 
«d    if    tne   buildings   wer;.:    ^Itncut    tneir  ver  y   eilecûivs   rools, 
witn   ail    tnelr   accessoriec    cl   dom-er  Windows,    cninmeys,    etc.  • 
Care   r-AUnn    then    be    Laken    Huit    roci'e    arn  .irt  ia  t  ical  i  y    treated   ao 
ae    to    improve    tne   gênerai    eifeci    d,na   not   aisturb    it,       1 1    saoud 
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more    inan   a    forniîess    and 
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hot    sô6m  tnat    tne  Archi  ttjc tcannot    design   anytiiing   abovtj    tue 
main   comice.       Magnl  î  icent    buildings,     like    ihô    iornier 
Theatro    in    Drasden,     l'u-iairu    3or:icta  in,:? 
gigantic    rooi    #itn    iwo    liguirunrJ    roda 
round  inga,    v/itn    tna   outlindc    ci     inti   c 
Palact?    .vit.  11    its    tower,     ine   iitia/y  masc 
p  e.a  r  e  d  v  s  r  y   b  a  d  1  y .       -Ainon  g    1 1 1  o  raa  n  y  n  o  o  î  «s 
SI  Peut    in   Yidnna,     tne   TQ-^n   hall    v/itu 
pappears    far  more  dàvaniageoua  ly    tn.in 
look  as    If^liiey  had   beea   burned. 

We  wiil   next    treat    In  détail    the   iollo»ving:    1,    tae  batttsr  oî 
vrails;    2,    torrns   of   roofs;    3^    The  roof  covering;    4,    dormer  Win- 
dows;   5,    rîdge-towers;    6,    Chtmneysî    7,    décorations  of  roofs; 
B,    gables  or  pedlraents. 

I.      The  Bat  ter  of  Wails.  ' 

Encioslng  walls  are  properly  battered,    that    the  raln  water 
l^ay  flow  off  on  that   aide  wnere   leaat    tnjurious,    usuaîly  the 
ex^erior  next    the  etreet,    wnere  means   of  carrylng  off  tne  wa- 
ter are  usuaily  provlded.      It    Is   tnen  proper   to  add  a  drlp  to 
tne  batterlng  aide  of   the  wal K      Tne  eame  Is   trae   for  battle- 
ments.       If   It   be  required   to  prevont   passlng  over   the  wall,    a 
cresting  or  wrought    iron   lattlee-work  wili   be  proper  and  may 
be  of  very  p leasing    form.       It  wiil   also  sometir.ies  be  necessary 
to   giya   the  tcp  ol   the  waîl   a   rtcher   form,    to  make  separate 
parts   of  di  fièrent    heignts,    and    to  antimtô   the  vyall    by  ma.àns 
of   windovvs^    vases   oi    llov?ôrs^    as  -^ail    as    iron    îattices  and   slm 
liar   expédients. 

^     ,For:iss   of  tioois. 
Tne   principal    torms   of    roofs   are   tne  shed   roof,    nip   roof, 
jgabie  roof  and   pyramidal    nip   roof.      Composite   forms   may  be  uo- 
led   as    required.       Taus   a   gable  roof  may  be  hipped  at    botn   ends, 

^r  a  gable  or  hip    roof  may  joîn  anotiier   ga^  le  or  nip   roof,    a 
[favorite    forni  for    the   roofs   cf    lowers.       încllnations   ol    rocfs 
■iîî    fréquent  1  y  vary^     to  produce   a  better    eflect,    tnat    tne   e 
mds   of  a   hlp   roof  may   be  stee^jer    tnan    its    sldes^    (sie. 

It    now    irequfsntly   bec  ornes   ndcessary    to   employ   tne   ntànsard 
•ooi    and    the   curved   raansard    ior  angla   pavillons    of   public   buil 
,ings.       Tiiese    i  orms   are   qui  te   apprcprlata   ^^rsàre    required.       For 
fconomy^    tt  may    fréquent  1  y   beconae   necessary    10    jessen    tne 
eie^nt    01    ine   roof   by  piaciiig   a  d^^ck   rool    above  an    inclincd 
^ne.       For   esthetic    rc^a 
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[hculd    also   be   used,    a. 


rcofe 
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'iwed   surfaces 
for   angle    pa/ilicne    anJ    cons ervatories 
Proportions   and    icr-i.^    ol    rccis   are  a!»'/ays    to   bô   so   chosen   as 
io  add    te    tne   effect    ol    tne   building.       Ii    a   spac«    for   passage 
je   arran-îôd   above    tne  m.aîn   coiMice   .vftii   balaôtrades,     thi3 
Ihould    n67ôr    exceed    -3    î -^4    to   „>    l  ^H    ri,     in    neigutj     ni^a 
r-ade^ 


bal  io 


.  ■««>* 


des   c an  ,6  c arc  a  1  y   be  ■■  1  Sw-ôr^t i&n-  3^ ;*fe^|^^?ife^^'-^  ' virpUiU:^^ 

not    tnôn   be    tulfiliôci.       Il   tiiase   bi i us t#âîîBfif'^a¥«*-iVï*^^^ 
conneotlon   'wiin   pedestals  support  ing  ataties,    inds®  must    be  so 
dôsigned   as    to   produca  a  suitabla  sky-Un©. 
3.      Tne   Iloor  Covering,  ^ 

Car0  must    b«   taken    tijtiat    tho  roof  covering  net   cnly .  fui  f  Us 
its   purpQse,    but   alao  has   a  pleasliig  affact.      Ev»n   thatclted 
straw  roofs  may  be  mad©  pleasing  by  the  mod©   In  i«fhieh   tua  bUn- 
;    dles  of  straw  are   lasteaoà,      Thô  root  coyerlngs  of  ^««44®  Wtl 
1    dings  usually  haye  a  plctar^sque  eftdct;    soaetlmas  conffla^i:^ 
oi  atone  slabs  of  ir régal ar  form,   wiiea  plates  of  pori^hyry  ^Mj, 
tnln  aîabs  of  Jura  llmeatoae  are  aaad|   ajïmdtiauaa  of  aMittgl^ll 
held  down  by  stonea»      Moss  and  ali  kïndï™  6f  |blants,   wi^ich  grf| 
on  roofs,    fréquent!  y  appear  rery  prloturesquei    althougà  not  véi 
y  bénéficiai   to  wood-v^ork.      By  cutttng   tue   lower  ends   of   %h9 
shlngles,   many  klnds  of  patterns  are  lormed  on  sblnglestroofs, 
I  but  care   la  neceasary  that   the  ehlngles  be  of  such  forras  that  . 
F    tne  watar  may  be  kept  as   far  away  from  tne  joints  as  possible. 
I    Tlie  roofs   take  varloua    forms   «rnen   tne  ';'ertlcaî    joints  aî*e  cou 
Wtinaoua   or  alternate^    wnen    tht»   tiles  ar©  set    in  bond   or  not. 
Tneir  i'ovjw    lurtner  dépend  on   the   fornis  oj    tnti   lo^er  ends   of 
I    tne   tiies,    as   wel  1    as   wiietner    tlies   ol  any  spécial    patterns 
I    ara  uaed, 

Tne   ridge  and   eaves   ol   the  roof  always   requlre  spécial    pré- 
cautions  to  prevent   entrance  of   #ater  and   to  properiy   remo^e 
it.       Tnese  parts   also   first    require  décoration,    whate-zer   the 
I    eovering  of   the  roof  may  be;  ,      Bordera   of   tiles   of  différent 
I    eolor  should   tnen   be  arrangea  aiong   tne  upper  and   lower   edges 
r   of   til©  roofs    In  patterns   of  ail    kinds,    with   ridge   tiles  of 
I    spécial    forais   or  suitable    finlals  at    th<3  apex   of  the   roof. 
I        In  slate   roofs,    tne  most   plcturesque  effect    is   obtalned   by  ' 
I    layîng    tne  slates    in  diagonal    courses   on  close  sheathing.       By 
I    ucing   slates   eut    to   certain    iorois,    tne  raost   varied  surface   pat' 
I    lerns   are   proauced^    waicn  may   b«   ennanced   by  slates   ci   diifer- 
I    ent   col  ors.       Bordera   aiong    tne   ridge  and   eaves   and  bands   ar- 
I    oana   dormer   v^tiidows   are   alv/ays   décorations   pecullarly  approprt 
I    ate    lor    rcof  surfaces.       Tne   ridges    of   slate  roofs   are  most   sut 
I    tably  ccvered  witn  raetal^    and   cresttngs    of   perforated    plates, 
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or   hafïifiered   work^    cf   cas  i 
arci  aî^vays   proper,    as   wel  i    as 

ridg«s    cl    roo l3. 

4.   Dormer  Windows. 
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an   arcfiiiriiye  betw^it^n  ^ilastôrs,    /vhlch  support   ari   «ni  ib lai  :iïv« 
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windwB 


prcperiy  grcape:a 


addltior^a    at    each   si 
'.'ne y  rnay  tnen  Le 

Large   dormer   windo./s    arc 
waignts   by  a   crâne,     .^^hen    in   a   ware-nouoe.       Th^y 
a  strongly   projecting   roof,    in  waich    tne  crâne    is 


7ttn    tne   second   s  tory 
L^cnie^i  i:iirie    ro'uipda    lor   nclsting 

:nen    rectiiye 
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are  cîoeed   by  vrooden   shutitjre,    wnich  may  be  déco  rat  ad   by  banda 
cf  wrought    Iron.       Dernier   v/lndows    gênerai  1  y  serve    lo    light    and 
ventilate   liie  a;^ttic.;    they  may  be  decorated  bV  ornamental    gab- 
le  roofs   or   lôft    quite  plain.      Wooden   gable   roofs   of  church 
spires   are  ireîiuent  1  y  décorât Ive  expédiants   of  chief   impôrtanc 
and  may  bô  coain^cîed  togother,    to  facllltate   faetenlng   the  po* 
pes   requlred  for  the  slater^s  work.      TJae  dormer  virlndovrs  of  hou 
ses   and  of  p|UÎ3llc  buildings  may  be  clrcuiar,    seraicircular  or 
elliptîcal,    or  niay  be  of  the  raost  yj^fled   forma.      They  shculd 
ha/e  an  architrave  and  sonie   lorm  of'>^î|5f8istlng,    which  is   freq- 
uently  made  of  eheet   zinc.      Dormer  and  roof  Windows  always  add 
mach  to   the  decorati'/e   effect   of  a  building.  \. 

S.      Chlmneys.'  ^■. 

In  a    full  y  devaioped  architectural    style,    one  must   not    for- 
ge t    to  glye   the   chimneys   a  pleaslng    form,    and   to   so  arrange 
thera  tnat    tn©  gênerai    et  lect   of   the  building  may  not    be   Injur- 
ed.       They  should   then  hâve   bases,    witn   caps   at    top    for    tae  dis 
charge   oi    smoke.       The    lorm  ol    tnis   cap  alv^ays   dépends   on   its 
spécial  mode  of   construction.       It    is.proper   to   gîve   thé  chim- 
ney  a   twisted    lorm  and   to  untte  several    chimneys    In  a  group, 
covering   the  whoiô  by  a   roof  of   thin  métal    to  keep   out    rain. 
This    roof  may  be  pleaslngly  treated   in  various   ways,    be  décora 
ted   by  ainali   gables,    or  be    lormed    like  a  crown. 
8.      Décorations   of  Roofs. 

Among   the  décorations  of   roofs,    the   cresting    is   hère  spécial 
ly  consldered,    and  may  be  exeeuted    in  vvrougiit    iron,    cast    ^ine, 
or  hammered  sheat.  ccpper,    and    is   gênerai  1  y  arrangea    ^s   a   creiit 
ing   on    tne   ridge   of    the   rcof;     tne    linlals   are   of    tne   sarne  ma - 
t  er  i a  1  s ,     in    the    1  orrn  o i    sp ra ys    o  1 
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G  03  ,    an  i  ir.a  1  s   and   ail    o  t  ne  r    f  c  rrzs  , 


ne   angî^j 


roofs  and  yspacially  tov/ars.  B'ew 
laid  down  lor  tnese  crestings  and 
dom   in    tnei r    treatment    being   admissible.       Tney   produce    tne 


anu.  decoratô 

gênerai  pr  î  ne  i  ,^  l 'tïs  may  Dd 

fi  niais,  the  greatest  îree 
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most  pleasing  efîect  if  pî^rtiy  paintea  blackj  part  iy  gi  ided» 
and  by  tneir  open  appearance  afiord  tne  rncGt  bénéficiai  ccn- 
trast  to  tne  massive  cnaracter  oî  tne  roof  surfaces. 
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b y  ornaraen ta  1    s  c a  i  p t y,jc»9s ,    or   ïTh^l'^^a^i^O.u.pj^A'e^.f'aC'icf *  bjr  window<^';of  3 

clrcular  or  otaar  lorm,  'whieh  li'g'ht  the  InÈ^Srloi^: 'ol  ihit'"'ic»tfi!flp*i^^ 
they  may  lurtaer  be  clogdd  by  an  open  stairca38j  cne  long  sldo  j 
of  tne  butidiJi;-:  being  ccnn-^îc  t<3d  «vltn  the  ctiier^  a8  in  eome  lio-  j 
manesque  ciiurciiéjc.  In  houles  and  palaces,  tuey  irequen^^ly  ccn  1 
tain  ona  cr  laore  rooras,  and  ta«n  Uaye  Windows;  tnby  are  sorae-  ] 
tlmes  décorai  ô^  In  tne  ricneGî'  manner  and  dlylded  into  seyaral  1 
s.tortes.  Their  ouillnea  cens  lai  of  tne  two  inclined  1  ines  cf'/^  1 
tîfe  Jsame  inclination  as  tne  roof,  or  tuest?  are  st-dpped  to.ap-  1 
pear  to  form  bat  t  lements;  iron  ine  laet  //■'sre  derived  the  rlch^l 
ly  dôcoratad  gables  ol  tiie  Cerman  Menaissance,  wita  ornataœ|rfl!;&| 
accessoriôs   of   ail    kinda.  •   -^^éM 

Thô  most   antural  mode  ol  décoration   Is   to  make  the  tw^^i 
and   the  centre  most    prominent  by  acrotisria  and  sculptu 
rations;    ail  modes  of   loading   the  9R(1&  helghten  the  app 
stability,    although  seldom  reali^  in^reaslng  It,    aad  tÎÉ^^^ 
teria  at   the  centime  satlsfies  an  eathettc  need.      In  vef,        ^    ^ 
gables,    as   those  of  churches,    thèse   free-endtng   forras   rèqLH-ll*^  J 
considerably  proport ionate  height;    gable  cÀosses,.    flnl^is,    flgl 
uras,    and  slmllar  motives  may  then  be  employed.      Tae  gable  i& 
covQTvid  by  a  comice,    that:may  sometimes  be  decorated  by  crocU 
ets,    like  Gothic,    or   it  may  be   resolved   into    free  and    lanciful 
forme,    as    in   German   Renaissance.      Botn   arrangements   are   propep 
the    first    b«ing  nxOs  t    sui  table    for  buildings   of   earnest    and  dig 
nified   appearance,    cnurcaes,    museucis,    opéra  houses,    etc.;    tne 
second, for   tnose   intended    to  haye  a  cnaracter  of  greater  mag- 
nificence,   as   châteaux,    théâtres,    comic   opéras,    etc. 

Chapter   20,      Construction   in  Yarious  îiaterials. 
1.      Stone  Construction. 
This    is    tne  most  monumental    and  wortny  expression  oi   Arcnl - 
tecture,  'and  at    the   same   tlme    is    tiio  most    expensive  mode  of 
construction.      The   true  historical   development   of  Architecture 
'Vas   worked  eut    in   stone   construction;    construction    in  brick 
and  v/ood  on  1  y  approxii^Liated   in   other  materlals    to.  the   forma   and 
met lyes   aiready   existtng    in   etone   construction,       It    is    indeed 
true   that    in  vartous   places^    stone   construction   was    iirst    d&v- 
eloped    frcmwood   cons truct  Icn,    borrowlng    thence  most    of    i ts 
lorms,    as    the   «ntablatare,    the   coiuranc,    and    tne   gable   roof; 
but    tno   furtner  deveicpraent    of    thèse    and   otner   éléments    first   ■ 


tooK   place    in   stone    construction,    as   weil 


the  fixing  of  es- 


tnetlc  proportions.   Tne  résistance  ol  stone  to  cruynint;  and 
transverse  strain  prascrlbed  tne  limits  v/ithin  waich  atone  cckjI 
s  truct  i  On  co aid  be  used;  r^jsistance  to  tentics  selicm  cornes  in^ 
considérât  lon^  «xcept  as  it  may  occur  in  a  btJain  under  trans- 
Ytîrse  ctrain.   Tho  éléments  of  stone  construction  are  always  >4 
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nionol  unie   beam?    or-ât^ft--^^^^^^^ 

soirs.       AU    arcnitecturafe^^léipl^ftlp;.^^ 

en  c  e   t  o   t  n  es  a.      Ait  nough  j«,,  ^rèa^éii^rj-lriJÉiea  S-  i  s  •''g^ty  en  ■  to^gt<  ^ 

c ona  t  ru c  t  i  on  by   t  he  us©  oTf  mor  tar ,    1 1  mus  t    l  ta  ôl  t  bè  éb!*ltrtlSt*i 

ged  tnat    t  ne  différent   parts   of   the  etructure  ar^  tn  s^a!)^ 

eqalîibrium.       Il    Is  always   charac terlst  ic   cf  sione  cons tructl|l. 

In  il    tne   éléments   of  its   structura  are  al^ays   witnin  certain 

îimlts,    dependlng  pn^the  tnlckness   ol   the   layers   of  the  stone 

J.S   quarrled,    tnatconôld érable  projection  ol   the  cornlces   ta 

pooalbîe,    and   thaktiie  mode  of  cutting  alsô  aide   in.  the  effeirf* 

The  use  o f  d i itfir9n%  qua Ittles  of  stonemayst rong  1  y  c naraiÇ^^ 
terlze  stone  coii&ruct Ion.      Harder  stones  should  ttien  be  lia 
for  tne   structm^âf'popt Ions,    and  softer  ones    for  the  njCMeiçei    _^,^^ 
the  ^aUs.      Tné/vffi^ter  tables,    strlng  courses  and  comlcea,  4%f^^ 
chUra/es   of  opealags  tn  wall s,    supports,    and  the  reraalning 
eut   stone  work,    wlll   be  ciearly  distlnguished   from  the  mason|5|, 
proper.      Thla   la  also  true   for  «rails  plasterad  externally,    or" 
if  atones   of  equal   hardness   and  strength  but   of  différent   cpl- 
ors,    like  red  and  white  sandstone,    are   eiaployed    in  a  sti^ucturô 
Tne   rarer  klnds   of   stone  shouid   then  be  used    for  architectural 
détails   proper  and   the  more  coranion  klnd    for   tn^  masonry.      Thls 
furtner   dépends   on   the   aase  ol    working   tne  stone  and    the   text- 
ure of   the' Oc^terial.       If    two  klnds   of   stone  are   cf    equaî    hard- 
ness,   cne  must    taen  décide  in  accordance   //ith   tne   charac  ter  of 
the  building,    wnlch  cf    the    osvo   shal  1 .  prédominât  e.    Red  sandston 
in  mas s    gi^es    the  building  an    earnest^    glocmy  charac ter;    wait^ 
Imparts   a  cheerfal    and   brightt^r   one,       DarKer    stone   requires 
coarser    lonns    tnan    lighter    stone. 
2.      Brick  Construction. 
.The  character  cf   brick  construction    is   deterrained  by   tne 
smali   dimensions   cf   tne   éléments,    by   tne   intimate  connection 

and   by    tiie   slight    projection   of  string   courses    ad 
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br^.ad    lo.'i.iSy  ï^^hèll' 

s  c  a  1  p  t  ar  ei   c  rnamôrtt#fr  teM-e -■moulSeâ^^ 

proille^    bricks  5    so    taar  the    1  i  rs  t    ctyle   oraits    ri'eaT^ly'a"'"^ 

n.erit.ii    and   ccuiptared   décoration,    but    uces    enamelled   and   colo 

ed    bricks    .,,  n  i    :;  o  mw  t  i  me  a    c  r  n  a  n^e  n  t  a  1    b  î  c  c  k  3    c  a  r  7  ed    i  r  ora  s  uhd  r  i 

e  1  a  y   and   a  1  t  «^  r  v/  _  r  à  s  ^b  11  r  n  a  :^ . 

Hcwôver    pi^a^-tn^    tao    nOiMcc    ci    :.orr;norn   n'ieuiae^al    and   ci    Lonv 
ba  rd   or   3  i  en  e  s  e    b  r  1  c  k   .  i  r  ci  1 1  '  ^  c  t  u  r  c ,     .v 

tions  01  transpcr  Laî- ior.^  a  puro  bncl-;  ..........^ , 

jail  eut  stone,  is  ao.v  cnly  .:„dvloabl<-  t^  c^riain  local  il  tes. 
jV/nere  eut  stone  may  be  roadily  obiainca,  it  wili  aoually  be 
preferred  to  bricks,  the.sa  being  used  only  ior  tne  simple 
iGonry. 

3,   Mixeâ  Stone  and  Brick  Construction. 

V/here  brick  le  tne  ordinary  building  matarlal,  and  sufflc| 
|cut  stonemay  be  obtalned  for  the  principal  architectural  d< 
tails,  a  mtxed  etone  and  brick  construction  will  be  aaetl,  >t 
tnai  commonly  found  in  ti?*9  Netherlanda  and  tiiére  deveioped  1 
|a  pecullar  way.   Ali  strîng  courant  and  coi»ni  ces  are  t^ere 
niade  cl  eut  stone,  a  block  of  stoiie  belng  built  in  at  the 
dccrs  and  Windows,  v/her0?«er  Iron  anchors  are  to  be  fixed  fot* '] 
Iwocden  door  'or  window  f rames.. 

In  a  more  developed  lorm  of  mlxed  stone  and  brick  construct 
ion,  the  brick-vvork  Is  entlrely  limited  to  the  raasonry  or  vfa,l 
tne  j.ambs  of  doors  and  ^vindows  and  ail  otner  structural  parte 
Ibe.lng  of  eut  stone.   But  projectiohs  for  strengtnening  the 
wall  may  be  built  01  brick  on  acccunt  ol  i ts  stronger  bond, 
wnile  tneir  capitais  and  bases  are  of  eut  stone.   In  isoiatecJI 
Iplers,  it  is  best  to  int^rrupt  tne  brick  masonry  at  regular 
tervals  by  eut  bond  stones  to'give  tnem  greater- s t rengtn. 
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Tne  raixôd  stone  and  brick  architecture  of  many  ûutch  bulld-l 
ings  of  tne  Middle  Ages  ana  ilenaissance  is  qui  te  refinedj  andj 
ir.ere  is  in  It  a  certain  intention  of  produclng  a  spécial  ef-^| 
i-3ct  by  contrast  of  colors  of  v/nite  sandstone  and  deep  red 
bricks.  No  opportunity  is  lost  ior  décorât ing  sprlnging  -nd^J 
key  sî^ones,    cr    icr    iatôrrapting   brick  mascnry  by   courses    of 


eut    5^tone,    placea    at    tne    saine    aeigiit    as    tne   vylndovy   si  H 


or 
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rcady   g'^neraî    Tiean.s    d    cbtainlng 
4„       V/C'Cd    Construction, 


tne   br  i  ck   raasonry    forniing   closed    panels, 
gi'/e    tne  mixed    stona   and   bricK   arciii  î  n;c  t  ire 

and    ior  .T.   tiifrsmost    sir.ply   and 
a    good    e  I  ]  ec  t.    ec  cno-n i  r  ^  I  1  y. 
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n   wccd    cens  truc  t  i  oii  j    slncô    tne    résistance   oi    tne   -ai' 
Ion,     ir  ans -/erse   strain^    and    tension,     ij    ex 
■trie  tu  Pal    îcrnis    resuit,     entlrely   diiL^^-^vn 
tn   stone    construction.       Fier  i:3  ont  al     *  [...jer- 


al 


e  ;  ^pjen  tary 
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irans/erse   strair.    are  Bëai!M3T''l^^îTîi';^H^i|SP^$W 

•Ical   supports   are  Posta,    Incllnéd  ones  belng"Str.uts  ai^d  ^ï*^Ç^ 

lall    subject    to   compression.      Horizontal    timbers   subject    tb   tenl 
sien  are  Tle-bearriS,    vertical    ones   being  King   or  Quean  Posts. 

|Tae  most    lully  deveioped   woocian   archi  t ec tara   known    to   us,     Is 
that    Cl    Swias  and   Tyrolesa  hcuses,    tne    lormer   belng  preierablyi 

Ibuilt    of    lo^s,    the    iattex-^    na/ing  a    tlmber    i  rame    linad    inslde. 

|Tha   strongly  projecting   gable    rool,    the    cpen   g^illeries,    tna 
low  a  tories  with   their   n'amerouc    .vindo^/s,     lend    to   tnesQ  wooden 

[houses    taeir   characterist  le  appearance,    tnat   varies   gri^atiy  lzi| 
each  building  by  means   cl    carved  work  of  ail   klnds,    owlàg   to 
the  abundanc^  of  wood    In  Alpine  countrles.  ,  l  ' 

Gernian  wooden,  architecture  ctiieil y  useâ- hal  f-tlmbered  J^k, 
Intarspaces  bôlng  usually   11 llad  wlth  brick -work;    a  projection^ 
of    each  story  beyond  that  next  below-and  steep  gable  ro<ii|f 
characterlze  theae  houses,    better  adapte4  to   the  North.     ^¥à%s^| 
half -«Imbered  bufldlngs  wlth  Interspaces   fllled  wlth  briek 
sonry,    either  platn  or  plastered,    acquire  a  pecullarly,  pîeas 
eflect  when  décorative  brick-bonds  are  employed.  J 

5,      Mlxed  Wood  ap:d  Stone  Construct  Ion. 
The   basement   story  fréquent! y  has  a  plaîn  wall,    aspeclally 
if   the  upper  story   is   haï  f -tlmber  éd.      The  axtemal   appearance 
of  the  building   tnen  dépends   on   the  raaterials   and   the  mode  of 
construction   employed,    as   well    as    on   tae  palntlng,    sgrafflto, 
décorations    In  \vrougat^lron,    overlays   of   tlles,    etc.      ÎNieitner 
pure  wooden   architecture  nor  mlxed   construction    in  stone   and 
wood    is    sul table   for  monumental   buildings,    both  being  better 
adiptad    for   rustlc  dwelllngs,    raodest    clty  houses,  .etc. 

Thls  mlxed  style    is  well    sulted    for  small    rai Iway  stations, 
fcrester's    nouses,    ccuntry    Inns,    for   ail   structures   attached 
te    tne  drlnklng   room  at   Baths    and   Spas ,    and  a  pecullar    charac-] 
-er   should   be   glvsn   to    tnese,    corresponding   to    local    condi t . 
-ns.       T:â,5   rni.xed   style  will    also   be   used    for    tempo rary  struc-l 
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t    tron  girderag^4  ;tiétlilofr  bars   or 

^  vrai  la   and   roo;fs   are" l^Ftnclprf 

i  not    constructed   of  aancnry  or  wood ' In   combinat  ion 
iron,    or   are   glazed.       Tiie    gênerai    chcir3,cter   of    li^^htness 
Cl    iron  buiîiings    recuits    ironi  an   ende,::.\'-ct    îcr   econon^y  of   mat- 
eri.il    and    labor^    wiiich    requlreg   each   structural    part    to   hâve 
tr.e   smallest    pori^lbl^  dimensions.       The   3I  ronger    the    construct- 
ion,    tne    I es3    attention    shculd    he   pald    lo    it, 


by 
rc>..  .j. 
p]  il  as 

7/ 


art  ist  ic  app^ar- 
ance,  and  it  shouid  be  leit  to  produce  tts  own  efiect.  But  in 
smalj    structures,    sinal  î    vi^vi  pavl  liens .,    gardon   houces,  -or   rail 

,re  shculd   ba   especially    t-aken    to  decorate 
•on,    and   aiso  to   uae  wrougat    iron  ornaments   of 


way   stations, 
parts    in   cast 


ail    klnds.      The  same   ts   true   for   Iron  encloslng   lences,    lattl-y 
ced  g^ates-,    monuments,    canoples   over   wells,    and   simllar   objôoa^ 
Perlorated  and  hoilow   forïïis   are  sut  table   for  cast    Iron,    and;: 
for   thin  bars  and   plates   of  wpought    Iron, 

7.    Mlxed  Métal  lie,  Stone,  and  Wood  Cons  trvtfc^cn. 
A  building  may  properly  be  constructed  of  stone,    vvcmS!j**and 
iron;    as    in  very  large  roome,    the  walls  are  bullt   ol  masonry, 
.Yiiile   the  roof   is  wholly  or  in  pai;*%  of   Iron,    wood  belng  employj 
,ea    for  receivlng    tne  covering  mater  lai.      Each  mater ial    is   usedj 
in   suça  buildings,    the  massive  character  ol   tne  masonry  pleas-j 
ingly   contrastlng  wit  11   the    llght   and   gracefui    iorms   of  the   i- 
ron  construction.      Massivô  stone  bridge   portais    thus   ïva,v&  a 
bettôr  eifect,    tnan    if  made  of   cast    Iron,    as    tne   prccôss   of 
casting  necessarily  requires    the  avoldance   oi    a  massi/e   characl 
ter;    buildings    for    Industiral    Exhibitions,    cons ervatories,    and 
similar   structures,    are  more  pleaslng    if   in  part    built    of   riias-| 
onry,    than   li    entireiy  constructed  of  galss   and    Iron. 


Chapter   21.      Planning   Buildings. 

Ali    modes   of   arranging   the   plan   result    from  s 
addition,    a  given  area   of  surface  being  eitncr 
parts,    or   sucn   parts   are   arranged    together, 

A  sérias    of   roonis    are   placed    next    the    lacade 
t'ween    two  adjacent    ones,     the    renulning   apartmen 
the   former.       In   a   deiached   d'^velling   or   a  vlll 


a 


|witii  the  largect  apartments,  the  drav/ing-rocm  t 
the  ctaen  room^  being  arr:^nge.d  -vith  référence  t 
the  ilpGt  case,  one  designs  irora  tae  iront  tc\'/a 
the  site;  in  tne  second,  one  first  groups  tne  l 
then  arranges  tae  exterior.  Il  tne  aouce  occup 
two  séries  01  rooma  ar^v  arrangea  alcng  its  fron 
clng    tae   principal    apartment    at    tae   angle,    or    t 

^Ylded    lato    suiaîler    rcoms,    just    as    may   best    acec 
quireraents.       A  séries    oi   principal    apartmenta    s 
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uiYÏded  into 
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1 3    ad  j  o  1  n  X  n  g 

one    commences 
r    li'/lng-roomj 
o    tae,:e„       In 
rus    tae    rear   of| 
a  t  e  r  i  c  r    and 
les    a   corner, 
13  ^     ui  taer    p  î  a-i 
ai 3    aiigle    is    di 
r^    vita    tae   re-j 
aou  Id   .Al'.vays    bel 


CîiAP.       21.       PLAIJNING   BUILDINGS.         "^' "'  •'    îl,:A,    1J7.     C. 
.rranged   aiong    tne   cillai    lacadec    ol"   publ  icbul  Idings,    -if    the 
tructur^   does    ..ot    ccn'^.^iï.   a    lar^i^    .;allj    wiioa    tae   otner    rooms 


vlli    be   grouped    aroaiii    tnis.       A   ccrrldcr    is    oitan   plaeea    beh- 
lind    tais   sérias    oi    ciiiai    cipartments    t 


r:i,ike    tue    rcoi^is 


r(.  e 


essl- 


le. 


In   publ le    bui Id  in^s 
tb^^^^ss    Irom   front    to    rear, 


;onipri3tng   théâtres   and   caurcnes, 


tae   ...rrangcinieat'    ^viil    taerelore   pro- 
bat    la    buildiPii^s    conta  iniag   nalls,  , / 
it    .vi  i  1    be    iToni   tne    Interior 
Ito   the  extarîor.      To  make   tne  best    use  of    tne   site,    tae   pian 
lis    always   te  be   so  arrangea,    that    tr^e  corridors  may  occupy  as- 
llittle  space   as   possible;    but    in  many  buîldint^s,    llKe  schools, 
Itne  corridors  not   only  serve  as  a  means   oi  acceas    to   tlie  :î*oonç  1 
put  are  also  occupied   by  the   puplis  during   Intervale  batween     '{ 
le  las  s  esk^  and  by  cases   contalning  books>    modela,    collectloàs,' '^ 
letc.  I    vmen   they  assume  a  greater   Importance,    that   influences      j 
Ithe  plan.  ■         j 

Space   is   always    lo^t    in  vestibules,    stalrs,    passages,    etc.; 

lone  should   tnerefore  make   this    loss  as  araall   as  possible,    and   1 

in  very  large   public   buildings,    the   loss   oi   ttaao  must  also  b'e  J 

considered,    rusuiting    from  tiie   connection  oftJaedl lièrent  j 

wlngs   oi    the   building  by  corridors,    courts,    etc.      One  sh<>uîd     ,1 

then   arrange  near  each  otner   rooms  properly  beloagtng   togethô|*| 

and  rtiake  thelr  communication  more  direct  by  privât  e  stalrs,        1 

corridors,    etc.      One   shoulu   also   try  to  riiake  vestibules,    cor-   j 

ridor^,    and  courts   as   useiui   as   possible,    to  serve    lor   terapor-j 

|ary  occupancy  by  persons,    and  should   therefore  arrange  ]ight     j 

courts  wlth  glass    roofs,    galleries   of  ail   klnds,    and    loggias.    1 

2.      Sections   of  Buildings.  j 

iï   the   heights   of   s  tories   are   lixed,    the  cross   sections   of     1 

bulidi.ngs   are  governad  by  tne   arrangement   of   the  plan.      The   esl 

sentlai    part   oi   mcdern  architecture   concerning   the  section   is  1 

thia,    taat   only  in  exceptional    cases    resulting    froni  the    lorra     1 

OC'    the    site  cr*    Irom  s.veciai    uses,    is    any   lioor   net    arrangea       I 

throughcut    on   the   same    ieveî,    as   v/as    tae    casa    in   co  niany  medial 

evai    buildinèc.       Yet   v/hen   peculiar   a"rangepent£i   n^ke    It  neces-I 

sary^    some   halls   are  raade    io.ver   or   nighor    thcwn    the   gênerai  I 

'neight    of   the   oiory,    and  muet    elti.er    e^tcna   beicw   or   above    it,  1 

Wiien   the  conditicna   of    tne  site;  are  peculiar,    à^    m  mcuntain     1 

ci  Lies   or   caetîesi     the   site   usualiy   prouuces   verv   peculiar  ar-| 

rangeîûeri'tg    oi    s  tories,    .vtierein   should   be   utiiizea    thèse   ccndi-l 

tiens   ol    tjie   ground.       It   nicty    tiisn  beccme   necet'sary    lo   abandon  1 

ail    ru  les    an*:.i    take    into  account    Lh«   spécial    case.       tint    one  I 

should    be   careiul    to   piac^e   as    inany    rooiLS   as    possible   on   the       I 

same    icvel^    and    to   retaia    the   aeignte    oi    s  toi  it-s    fiAed   upon.      I 

o.       Facadee    anei   Cou,  t  -Façades.  ■ 

i      Tac    iacv.du    10    essentiaii:    dcrived    frora   tae    pian   and    tae  sec^B 


ioa 


Dpeninge.    îor  doors    anu    *'*tadov/Sj    port- icooSj     loggias  ^     tovv- 


chapT^T     planning  BuïiCDntîmsr  ^     "  ^  ^^-''-'It^'"'- i^^^M 

to^itsr^,  etc.,  chîelly  detarn^ine  tne  arrangement  of  thQ  i  acadM 
Uio  In.pori^nce  cl  tne  ^^ai  ]  iin^'^ ,  and  ma  .iOtail  forme  oî  in«  1 
1  v{*.xdc.  It  is  rdiuirbd  inat  the  êjxitirior  résulta  irom  tne  in-l 
tericr^  md  in-''-  it  r^crv^Boond'^  ln  e-e^^y  rct-pect  to  tn«  purp-  1 
oee  of  tne  s  trac  tir  a,  vitn  ^viiio-i  tne  ne!  esc  t  ion  cf  building  ra-l 
Cerlalîj    and    Htrueiar.t!    i  or-n?    mur  t.-    be    in    strict    accoriance.  1 

Facaden  tovv/tran  couria  are  (^dnaralîy  ci  *  ^lubordinate  cnar-l 
acter;  ,ye?t  me  eourlo  are  olien  de/t-io^st;!  into  magniflcent  arJ 
chitecsaral  *¥orkSç  and  ^iiay  be  dec.,ratôa  jy  gaidnjrles,  loggias,! 
stairs  and  staircasa  lowtra^  bay  -^indo^s^  bal  contes,  porticoed 
niches,  fountains,  or  any  otnar  maana  of  ornanientat  ion.  But  1 
a  court  must  appear  well  from  tae  moat  distant  point  ol  view  j 
possible,  and  according  to  wnetaer  tne  court  encloses  a  gardeâ 
©r  affords  a  fine  vlew,  Its  arrangement  must  be  euch  as  to  u.i 
ttlize  theae  advan4ageg  as    fuily  as  possible.  | 

Chapter  22.      Wells  and  Fountains.  J 

fixeepilng  monuments,  tne  most  b^u^lful  and  sui table  decoml 
tiens  of  public  squares  are  wells  and  f©unWin%  Market  s<3É^ 
res  requlre  cleanllaess  and  therdêcwpô  fountalnSi  wl^ch  are  J 
nierely  water  outlets  witn  a  large  tank,  Ita  centre  occupied  bj 
a  pedestai  support  Ing  a  large  sheil,  a  canopy,  a  stat'ae  or  | 
group  ojf  statues,  or  a  tower-lik©  structure  like  tne  Sch6ne  J 
Brunnen,  Nuremberg.  There  are  sereral  otner  types  oi  wells  on 
fountains,  such  as  :  I,  tne  ^ell,  well-nouGe,  and  tne  enclosedj 
sprlng;  2,  tne  running  lountain;  J»  sprlng^wei la  and  fountaina 
4,    cascades   and   otner   similar  wotks  I 

1.      Wells    etc- 
Wells'ar©  vertical    circuîar  snafts   sunK    to    tne  v/ater    leyel     1 
in    tnti  oarta,    somet  imes   several    n^riared    foai  deep.       Tney  are     1 
lurnisned   witn  a   curb  at    top,    an   arrangement   of  sonae   klnd    for  1 
iralsing   tne  water,    tnis   baing  mertiy  a   bucket   and   ehatn,    ©r       1 
puiap,    if   tne  deptn   of    tne  waii    la   sTaall        Tne   .ïall    curb  must 
ba  80    forraed   tnat    the    lui!    bucket   may   be  set    upon    It',    and    ita 
exterlor  m3>7  be  decorated   by   rôiîeio,       Tne    iinast   examplea    oi 
such  curbs    are   tne  bron3«   or. es    in    tne   court    of    lae  Doge'  s   Pal- 
ace,   Venice,     internai îy   cireular    in i    «xiernally   octagonal.  1 
The   aaalt    ci    tne   wel  i    iy    eyen    e:j t.-iet  Ical  !  y    treated    scn^tetlmesl 
las    a  wlnding   staircaee   -vl  m   an   cp^in   v¥ril  l -no  1 -^j,     in    me    lov/cfr       1 
[part    of    tnis    being  a    basin    ior    co  i  1 '::c  t.  i  na    î^ne   '.vater.  I 
I      The   buckci    is    -gênerai  i}    aacpt^ni«i    Ly    a   cnam    running    o\rer   al 
Ipulley^    ^nicn   may   bc    oapported    in    i.:.}    tuiiablc   way^    a   scrldo     1 
lof   rnotiTes    bein^p  producea.     ma   ex^ci'^.    in   variouc    pLi-'cs.       ibauj 
Ivageci    givec    a  bciautiîai    wr?|  i    wiLi.     .aq    jucKcts    nuppiying  dif-l 
lieryn:    levais^     Fij>.  4iL       T#o   piarc     );    a  i  i  1  cnam  t    iiaigalci   sup»     1 
■  port    .:v   hori  c^ont.iî    stone   beam  3 1 ren^' tntined   ai    Us    contrcj   by  deel 
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t%corii  ions,    wnerrj    tae   paiïay  is    îixed/     Free   terminais  iil 
|èe  iitone   pi  ^'3   art;   added    lo   crna?Tibnt    tue  atone  beam,      'Wel  lô 
oi    thi£  'kind   ar-j    not    rare    in    clolst«ra    of    Uallan  nionas tarifs, 
asuiily   piacfii    :i i    lae    c^nlre^    and   ar^   ralsca    soyeral    st^t 
tnejy   :v:,ay   :ilGO   bi?   aitacnôd    Lo   a   waii    into   wnicn    Is   buiit 
end    ci    tntî   beani,     tiiô   otaer    cnà    bel  ng   support  ad   by  a   coluï 
AÏJc.       Thi3   laoïLye  iriay   be    larnad    to   a   good   account   "by  mak- 
tne  beara  qui  te    long  and   arranging  30    tnat    one  can  pass  a-j; 
round    tae  vfôU,    P'ig.  4iJ.       It   wiil    then  be  advlsable   to  place  j 
eorbai    between    tha  bdam  and    Hb   supporting   piiiar.       iï    ttie 
«ifeli    I3  distant    irom  tne  //ali,    ine  s  ton©  beara  raay  be  replaci 
by  aniiron  bar  let    into   tne  block  supporting   tiie  pulley. 

A  f  u  r  t  her  .  d  ey  Q 1 0  pnen  t   of   tne  well    Is   produced  W  pl^®  1^  É  :| 
strong  covôrlng  slab  above  threa  or  moro  plïlars  support lûg^î 
the  pullay.      The  centre  of  the  coverln|  sla"b  may  be  strengti 
ed,    virhlch  orlglnates    the  motlT»  of  accehtlng  t  ni  s  centre,  by  a 
décorations,    as  weli  as  by  other   ornaments   placed  above  the  ^ 
pllIars,    statues,    etc.;    the  German  Renaissance  produced  many  | 
such  wôlls,    the  raotiye  even  beiag   improvsd  by  vrrought    irori 
work.      Thls  motive  oi    tne  canopy  well    is  developed  in    laï'ger 
d.aslgns    into  a  small    polygonal    structure,    Fig.  414. 

An   exampie,    though  slmpîer    than   the   one   represented,    is    foi 
near    the   Church  at   Yeere,    Holland,    where   rain  vrater   isocollec^ 
ed  on  the   rooi*  of   the  church,    led   into  a  channel   B  running  a- 
round    the    vell,    dapositing  there    the   impurities,    vs^hilejtne  pu. 
rified  water    runs    into   the  coilecting  basin  A  through   the  nar- 
rov7  slits,    as    shown    in  Fig.  415.      The  channel    B  and   the   tank  A 
may  be  made  accessibèô  by  vrinding  steps.      Tne  pulley   for   the 
bucket   chain   is   suspended    from  tne   keystone  of   the  vault.       In 
very  deep  wells    the  weight    oi    the  chain  and   buckets    is   too 
great    for    tue  chain   to  be  slmply  drawà   up  by  hand,    a  windlass 
tnen  being  substituted    for   the  pulley,    and   supported  by  two 
bearings.      A  wheei    13    attacnod    to   tne  axle,    turned  by  both 


rais Ing 
tiiat    iron! 
Tha  well 


hand  s,    whlla   tha   chain   is   wound   up  on   the  axle.      Trie 
of   water  by  machinery  requires   protection   by  a   roof, 
parts  may  be  axposed   to   ruet   as    little  as   possible, 
is    tnen  detached  and   covared   by  a   protectlng   roof. 

Weii-houaes   are  usually   amployed  where  a  sprlng    is    treatad 
like  a  welî^    placed   under  a   rool,    than   enclosed    to  oerye    lor 
Idrlnklng   and    to    turn   away  tne   surface  water.      Minerai    springs 
requlra   spécial    attention   on  botn   points.      Wnere  naturally  not, 
|vrat@r    is   obtained    in  such   quant  ity  as    to   be  used    for   economi - 

foun- 
the  out, 


cal    purposes   as   well    as    for  drinking,and   baths^    public 
tains   are   uaualiy   arrangea   as   niches    in    tne  wallSi    ana 


ileta    for    the  wat^er  are   dosai    by   stop^cocks.       :>pectal    drinking^ 


ina 


g  ù  n  à  r  a  11  y   p  t  an  n  ©d ,    "#  ha  r  e   the   wa  t 
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Oiher   j»<^ign8    for   fountàlns   are  arrangaa   lise  spal  1  t>^*fe        . 

bui  1  i  ;  .„j.    vvnera  vfater    runs    from  one  basln   Inio  another    K*fôp 
one,       ♦.or»    into   a    tnîrl,    etc.  ,    to  remove   ©very  vastlgô   ol   itu- 

.rger   designs    for   springs    conoist    oi   an  open   ba^ia  wi tn  a. 
^     ^inei    l'or    reniov^lng  guperfluoas   «rater  and   on»  descends    to   ine 
.iin    from  hlgher  ground  by  a   fllght  of  et<?ps. 

Betvveen  walls   and   flowing   fountalns  are  pump-wdlls,    whlch 
ara  soldom  public  wella,   "but  are   lound   la  couris  oî  prlrate 
hcoaes,    and  are  s eidom  décora tôd.      The  vieil    la    tnen  covered  by 
a  atone  alBÛb^    at   tne  center  of  whlch  stands   the  usualiy  wrood^ 
pump  vrlth  swing  handle,    though  the  punap  Is  alao  made  of  et  one 
or  oi  cast   Iron,    then  belag  treaied  llke  a  s^one  pU  lar  «rliha 
a  cap  and   terminal   ornaraentp    or  as  a  cast   iron  colucm  wit'h  atny 
form  of  capital,    supportlng  a  statue^    a  lamp,    or  terminal  orjia 
ment,      The  pttcïp  handle  œay  be  decorated  at   its  upper   end  bJT 
volute -llke  Iron  banda,    to  prevent   lia  swlaging  sldewlse»     ÉIN 
low  the  spout,    often  treated   like  a  raln  apout   In   fom  ot  a 
lion*  s   head,    a  dolphin^s  or  dragon' s  head,    etc» ,    la  "ifae  taak, 
most  slmply  a  hollowed  stone  block,    but   In  more  pleaslng  dés- 
igna a  vase-Hke  basin  reatlng  on  the  base  of   the  pucip,    a'nd  ' 
crooaed  at   top  byllron  rods   to  receive  the  water  pal l,Flg.  418. 
<i.      Running  Fountalns. 

Tnese  chiefiy  difler    from  éveils    in  belng  supplied  by  aque- 
ducts   or   springs,    the  water   being   lad   tnrough  a  system  ol   pip- 
es   Irom  a  reservior  higher   than   tne  outlet    opening.      Tney  ara 
either   v?all -f ouata  1ns   or  detached   fountains.      The    former   are    . 
otan  placed   In  courts  and  are  niche-fountaina,    the  fronl  slde 
of    the  tank  proj  ectlng  but    Uttle   from  tne  vrall,    Fig.  417.  .    An 
architrave   llke   that   of  a  door  décorâtes   the  niche,    and   thls 
may  be  developed   Into  a  canopy  wlth  pliasters,    columns,'  pedl- 
ments,    etc.  ,    while  i^he   front   of  the  tank  affords   spaca   for  any 
tQvra  of  décoration   In   relief,       în  clrcuiar   niches,    the  upper 
part    is   deeorateci    îlke  a  shell,    a  horl!?ontal    band  belng  car- 
rled  açound   It  at    the  helght   of    the  sprlnglng,    or   th^^  discharg 
pipe  may.  be   connectad  vï-fth  a  statue.       The    fountains    in    the 
courts    oi    Italian   palaces   and    sacristies   of   churehes   are  most- 
ly   traated    In  accordanee  «-.itu   the   saune  prlnciple^    the    tank  be- 
lng  composed   of,    or   covereu   wlth  marbla  slabs,    and  sonetlni«G 
ca.st    in   bronze,       Another  arrÀn^.oment    of   vrai  l    fcuntatr,«    is'  %o 
ua^/e    %ae    tank    in    front    of    the   pîan©  of   tne  walI,    T.akin^;   tna 

tne   ani{]e   or 


ricoH   sliallcw;     mis   wou  Id   be    ixiil^   ':iui  table    for 
two    niv^eta    niftettn^-    at   an   acute  arigîe,    FL?.  418. 
A    i  à  1  rd    a  r  r  an  ;-j,  e  rnen  t ,    p  a  r  t- 1  e  u  1  .i  r  1  y  ad  a  p  t  e  i    t  o   b  e 


l 'ir  'lin  13    0  1    stalra    or    ramps 
pon.:- -     Ii:^nted    froin  above. 
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enlarged  niche.      Thèse  thieè  modes  may  be  varled   tn  many  way^ 
and   treated    in   accordance  with   the  décoration   of  niche- fount- 
l^ina,    they  raay  be  developed    Into   grotto  buildings   of  ail    kinda 
Imitations   oi    stalactites,    tufa,    gllttering  minerais,    shelvls, 
flgur^a   epout  i:ig  '/rater,    dolphina   and  dragons,    stlenuses   and 
ôCûtaurs,    etc.     ser/^    to   deeorate  sucn   grotte  designs. 

The  siraplest    iorm  ci    detaèhed    fountaln  raay  be   treated    Uke 
pUQp-wella.       In   ri  cher  designs    the  nunxber   of  watar  basins   and 
dlschargd  openings   would   be   increased,    and   a  correspondtng 
fcrm  of^plan  aelected,   Fig*4^.      The  most  varied    iorms   are  es- 
peclally  possible   in   larger  market    fountatns,    whetner  basins 
are  pla^d,  in  severa,!    tiers  above  each  otàer,    or  a  common  bas- 
in   is  tù^^mû*      The  lipper  basin  may  also  be  accessible  by  meanû 
of  8Xe]^$f:^%ii,4Zl. 

Varlôtta  #1^1e  and  combtned  polygonal    ferras,    Fig;42li,   may  be 
eniployod  to  good  advantage  as  suoh, market   founta  1ns,    and  may 
7ary  according  to  whetner  they  are  connecVed  witn  stairs,  t 

seats,    or  gas   lamp-posts,    or  whether  an  uppar  group  of  water     ^ 
snells   is   formed   in  a^ddltlon   to   thé  coramon  tank. 

As  means  ol  décorât ing  thèse  and  other  designs  of   fountains, 
ail   anlmaal,    plant,    and  purely  décorative   forme  are  sui table, 
if   they  hâve   référence   to  vrater.      The   front   side  of  the  basin 
raay  hâve   reliefs  of  ail   kinds;    the  central  pillar  of   the   foun- 
tain,    Fig.423,    consista  of  a  plaln  rectangular,    clrcaiar  or 
polygonal   body  a,    most 1  y  in   the  water,    a  second  b   contains   the 
discharge  pipes   and  may  be  decorated  by   inscriptions, coata   of 
arms,    reliefs,    etc.      Above   thls    is   placed   a  base  c,    i ts    plan 
sulted   t©   that   of   the    lower   portion,    and  above  a  cap,    thls  may 
bear  a  statue   or   group  ol   statue,    a   canopy-llke  structure,    or 
a    îamp-post   d.       Tne  upper   basins   may  be    formed  as  vtissels    or 
snelis;    care  must    be   taken   tnat    tney  do  not   appaar   too  massive 
vmen  seen    from  balovy.       It    Is   a    favorite    idea    for  market    fount- 
ains   to  add  v/ater-spout ing  statues    in   sui  table  places,    even   on 
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tne  margin  or    tne  ba.:ln,    to   enclose   tntj   entire   lountaUi 
tron   gril  le j    arran^^eà    that    a   pall   may  be    filled 
pose,    portions    oi    the   base  may   be   corbelled   oui 

may  be    l'ornied    in    tne   grille   at    proper   places.     • 
3.       Spriiig   Fountains    and   Fountains. 
Thèse  serve   a   purpcse   par^ly  décorative  and  are   only   enaploy- 
ed    in   gardens    for   obtalning   water,    and   ar<i   connected   va  th   bas- 
ins   1er   gold    flsh   or   waier   plants.       The   siini^lcsat    lorm  consista 
of   a   vase-llKe   saeil    en  a    pedesta  1;  .  richer   arrani^einentri    hâve 
se/srai    sheilî^   above   each   otner^     tne    iower    i  ad    by    tne  upp«r. 

/e   surrounded  by   a  single  bas'ln»      Tne   shel  Is   raay 
groups    of  shellSj    and    the    pedastals    niay   be    in 
colunms,    a   cluoiared   pier      tne    ic/er   part    ol    a 
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be    replaoed    by 
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CHAP.  22:  --.«^LS  AND  FOUNTAIHS.  •—  'E*A. 
'/âse,  or  llgurt?  sculptures.  Discharge  openings  tak©  ^^®  ^^^^H 
cf  simple  tubes,  flovvers,  mcuths  oî  aniriîals,.  or  niay  be  coni^P^ 
ed  vrim  figura^j.  Tne  greaiest  latitude  is  pcssibl-ïî  in  th©  ^'J 
treatrnent^  of  fountalns.  A  rien  contrasî  ol  l'alling  and  ^is^J^^ 
streums  ol'vyater,  oyerilowinfi  shell»ltka  basln^s,  scroilôd 
niOLitn-piaces  at  tne  dis  charge  openings,  sonietimeG  gi^e  theaQ  • 
a  very  fine  el'i'ect.  Tney  rn^iy  also  consist  ci  an  islet  in  a 
basin,  nat uriat ical ly  treated  and  decorated  by  statues  support^ 
Ing  the  water  baslns;  it  may  furtner  be  enclosôd  by  a  canopy-  j 
1 i ke  structure,    or  may  decorate  and   cool    the   intarior  cf  room.  j 

4.      Cascade  Foun tains.  ^ 

Thèse  are  purely  décorative  and  are  architectural  Works,   â<M 
whlch  considérable  volumee    of   water   run.      They  may  be 'purely    ^ 
architectural,    like  the  Aqua  Paola   in  Rome,    where  three  graat   î| 
streams  of  water  pour  down   from  a  gate-llke  str!i|çtuï*e.  in  fronty 
of  a   trlumphal   arc?ti,    and   flow   into  a  coUecting  iasin*v     Oi*   ln3 
front   of  an  architectural    back-ground  Is  constructed  an'arrangi 
ement   ci   natural   or  artlflclal    rock-work,    from  varlous  parts     | 
of   which  water   gushes    forth   into  a  great    basin,    as    In  the  Fon-^ 
taha  Trevi   at   Rome.      Such  cascade   fountains  may  be  devalbped     ^ 
great iy  by  sculptures  and  plant   décorations   in  connection  wlthl 
buildings,    fllghts   of  steps,    bridges,    grottoes,    etc.      The  vrall  i 
encloslng   the  basin  may  be    formed   as.a  seat,    Flg.424,    îts   back  i 
ha;/ing  suf  f  Ici  ent'  height ,    that   a   chi  îd   standing  on  th«  seat 
cannot   fall    into  the  water;    the  coplng  may  then  be  crownèd  by . 
a   low  Iron  rail Ing   to  prevent   anyone   fron  cllrablng  over  tne 
enclOBurd  of  the  basin.  *    ,. 

Chapter  23.      Monuments.  4 

Besîdes    fountatns,    the  principal   décorations  of  streets   and    ^ 
squares  are  monuments,    and   we  will    conslder  mémorial,    but   not    t 
sepulchral   monuments.      A  distinction    is  also  made   in   a  monu- 
ment  between   the  object    to  be   support ed  above   tne  ground,    the 
ped estai,    and   the  base  or    fcundaticn.      Accord ing   to   the  object 
supported  by  the  pedestal,    we  may  cîassify  eight  differwt  ' 
klnds   of    Isoiated  monuments. 

1,    The  object   ccnslsts   Of  emblème,    a  cross,    an  obeiisk,    or  a 
tower-llke  superstructure-,    2,    tne  pedestal    supports  a  bust; 
3,    It   supports   a;  statue;    4,    it   supports   two   statues;    6,    it   sup 
ports  an   equestrian   statue;    6,    the   principal  ligure  stands    on 
a  pedestal   surrounded   by  4  or   8  subordinate   statues;    7,    tne 
monument    is  surrounded  by  an  architectural   back-ground;    8,    the 
monument    is   purely  esthetie,    i to  décoration  by  statues    being 
subordinate. 

Tnere   are    tv^ro  'prlmary   requiraments    for  monuments    oi   aîl 


kinds:     they  muo  t    hâve   p,ood 


proport  Ions 
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ed,    ihôtr  outl  tnes  must  %f  |»leii^iaj|r^:  ft^ 
unlortanatciy  seldom  satt^t'idd,    tjie   trainij^g  pX  i^ 
not   betng  suf  flclant  ly  architectural,    and  he  takdo   tùe  aî^yle* 
of   the  Archltect   only  when   the   idea  of  the  composition  hae  al- 
roady  baen  declded   apon..       It   shouid  be  a   flrst   condition  of  an 
arrangement  accordlng   to   ine   plan,    Flg. 426,    tnat   the  siatues 
at   a  should   In  0ora6  way  be   connected  vrltn   the  monument    proper 
at   b.       In  ttio  Luth^ï*  monument    at  Worms,    ail    tue  statues    look 
East,    at   ri||hi  angles   to  the  axis   of  tue  street,    whlch  haa  an 
unpleaslng  «ffect;    the  monument    Is   also  not  atrlght   angles   to 
the  Street,  \b«t   parai  lel    to   it,    wklefa^iitudftibei^onsidered  a 
mlstakOy   unliiaa  (hei^onument   la  not   placed   In  the  xulddie  ^t '\^^ 
tae  Street  bit  a'iands  at   the  s  Ide. 

The  proport  loM  Sfcûd  tiiô  ôftect  of   the  outl  Inès  nill  alwiya 
be  dôcided  by  the  proport lona  betwe en  the  pedest^l'and   thé  ob- 
ject  eupported  by  the  pedôstal »vrhlch  fixes   1  ta  plan.      If  a 
cube  ceats  on  a  sèab  and  supports  a  pyramld,    Fig.  426,    the  pro- 
portions of  the  masses  vlewed  diagonal  l y  wi,l  1  be  complète! y 
changed,    and  may  perhaps   be  unpleaslng;    hadi-we  dràwn  a  cyllnd- 
er  wlth  height   ôqual    to   Its  dlame^er  support ing  a  cône,    inst- 
ead  of  the   cube  and.  pyramid,    Its  appearince  vrould  be   the  same 
from  any  point.       I.f  we  ei^ploy  a  form  intermedlate  between  tne 
two,    we  hâve   two  cholces  of  a    form  for   the  monument,    elther   là 
tne  octagon,    or   the   cross,    Flg.427.      Ctrcuiar,    cctagonal,    or 
cross -shaped  pedestals  alvfays    look  best    if  viewed  diagonal  1  y, 
It    is   préférable   to  make   the  pedestal   of  sucn    formas    to  pro- 
duce a  gi^ackoal    transition    from  the  square   to   the  cross,    tnen 
to    tne  octagon,    and   final  1  y  to   the  circle*       If  we    insert   a  cap 
between   the   cube  and   the  pyramld,    Fig.  428,    its   projection  wiU 
conceal   a  part  of   the  pyramld  and   thus    lessen   the  object   sup- 
ported   by  the   pedestal.      Being   realiy  the  principal   part    of 
the  monument,    the   pyrgînid  shculd  apptar  as    large   as   possible, 


a  spécial    ba,se    then  being   glven    to    It,    whone  mas  s    is    in   a 
pîeasing   proper  tien    to    the  mas  s   ol    che   pyramid.       Il'   the  base 
be    too  massive,    the  pyramld    lookf.   sn^^lî,    and    if   too    low,    i  t, 
does   not   appear  as    a  maes.       If   an   obellsk   be  made   the   princi- 
pal   part    of    the  monumentj    W\g,A<:9-^    or   a  mémorial    coiumii    Inst» 
ead   of  a   pyramld,    the  mas  s   o f   the   base   won Id   appear    too   unpîea 
slng    in   proportion    to    the  obelisk. 

On    thls    considération   is   based    the   good   and    bad   arrariy^raent 
of  monuments.       The   proportion  betweeru  obj  tic t    and    pedesUal    l8 
therefcre  usual  îy    unpleaslng,     tne    pedestal    l.t-inr    niacle    too   ni  gh 
and   producing    toc  massive  an    elluct.       it    icc-    f r*;quen 1 1 3'    looks 
îike  a    tllo    atove.       It    wi'lî     ti.er    ai->^'ays   bci    'jro;.er    te    ineert    a 
spécial    ba,se   belv/eon    tna   cap    cj     îi.c;    perdes  t;i.l    an...    in<.i    principal 
cblect    Gî    tne   nionuiaunt,     lnu5'     ta^rer^lnK    Uie    lo^ai    iioi.Pil    ai    the 
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monurr.ent   by  a  sube  truct  ure  dtvided    in   several    parts. 

A  second   point    raquires   notice,     that    itie   padeo ta  1    and    tne 
baee   cf    t  ne   object    muei    be    so   arran£;ed    wii;.    roi  cr^inca    to    lati 
cbjeci    oi    tne   'non -n.ent ,     lo    tho    ii-t:at  r..ei;i    and    tue   deccraticns 
in    relief,     that-    nàs   cbject    boccmee    tr.e    lirtnctpai    tning,    or    - 
tnat    a   contrast    lq    producecl   beiv/c-en    tne    tretatment    ol    the   base 
and    theimore  or    less  detalled   principal    object    or  subjoct    ol' 
the  monuKjent.      An   equestrian  statue   thus   harmonises   v/ith  a 
ricnly   trctated  base  abcve  a     mora  eimply    forcied   ped estai;    état 
uee  wlth  rich  dPapery  cr    ricnly  detailed   coaturriee,    a  atanding 
or   couchlng   lion,    a  dragon-l  ight,    etc.    wili    re'iulre  plain  and 
simple  basée   and   pedestals    to    retain   tne  contrasta      The  d«vel- 
opinent   ci    the  architectural  raouldlnge   oi    the  base  and   pedealêl 
therefore  essentially  dépends   on  the  degree  oX  détail   în  the 
principal   object.      To   treat   a  monument  as   a  sham  fcuntaln   frcaa 
which  no  water    llcv/s    is  a  coarse  of  iense  againet    dxternal   and 
internai    trulh   oi   an  art-work.  ,.     * 

Tne  ascending  steps,    wiûch   Icrm  the  substructure  cl   a  mohÛ- 
aent,    shouîd    recal 1    tho   steps    of   stairs  as    little  as   possible, 
and    tne y  should    tnerefcre  be   so   profiied,    that    the   rain  water 
iHiay  run   ofî    readily,    and    tjriat    tnelr   purpofje  may  be  apparent    to 
the   eye,    Fig.  4J0.       Inscriptions    are  best   with   rectanguiar 
cross   section  ci    letters;     incisions    ol    iriangular   section   ea- 
s  i  1 5'   beeome   lîîeglble  by  exposure   to   v.-eatriar.       To   arrange 
seate    on    the  monument    itself    is    irrvropePj    as    it   may   easily   be 
Idefâced.       But    it    is    proper   to   place  seate    in    tne  vicinitj'  of 
the  mcnun;t;nt,     that    it   may  be  seen   with   ease. 

1.       In  monun.t^nts   whoce   principal    subjeet    consiste    of  emblôni^ 
|or   objects    et"  an  y  kind    except   statues,    tne   base  and   ped  estai 
shouîd   be  arranged    to  harmonize   therev/ith.      A   fine  motive  of 
|such  monuments    is    the  Obeîisk   Fountain   at   Carisruhe,    Fig.  431; 

n   cbelisk   is    ilanked   by   tvvc   griflins,     lions,    river-gods,    etc, 
|v/hose   rnassiN^e   cl  long   pedes  tal  s    project    beycnd    thu   square   cf 
the  obelisk;     the    latier   being   utiitzed   as    a   running    fountain, 
Iwhcs  e    tv;c   basins    may    project    beyojid    tne   ped  es  ta]    at    1  ts    r- ides. 
iTiie  same  mctlve   ci    plan  may   be    us  ed    ir   monuments    witn   statues. 
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V     W.      Monuments   with   tv^o  statues    ucuaîly  requira   an  oblcng   peà 
es  1^1,     tts  wider   ^  ide  being    in    iront.       Tiiis    irons    tlien   requl- 
r6s,    net    to  seeu  to  empty,    to   be  bro^en   up  by  relieis,    inscîr*^    | 
bed   tabîets,    and  similar  atcussories.       Flgs.-4j3    and    4o4   repre- ^' 
sent    the  base   oi    sucn  a  nionuî.ient    at    Geneva. 

5.  .  Squestrian  statues   aise  need  cblong    pedestals,    but    their  ^| 
ends    are    turned    in    front.       Ti.e   bold  mass    cl' the  body  oi    the 
horse    forne    an   esthetic    ccntrast    to    the  pedestal,    at   vvhose 
base  angle   statues  may  bc    placed. 

6.  One  ci    the  mcst    commonly  emplcyed    types    ci   monuments    ie 
that   with   a   central   statue   surrcunded   by    leur   angle    ligures. 
An    Increased   development    In   heignt    occurs    in  such  monuments, 
as    ^veli    as   a  pyramidal    eniargement   dcvvnv^ards.       it    ie   prtiiera- 
bid    to  make   the  pedestal    iov/tr   also,    placlng    the   principal 
statue  on   a  separate   baeo%    Flg.435,      UqqI    seated    an<i.le    statues 
also   hâve   sépara  te   bases. 

Four   subordinate   statues    ary   some  t  lir^jt^    pî  \ced    bet'/z'dan    tne 
angle   statues,    or   groups  of   efnbleLis,    coats   cl   arms,    and   ctner 
sjT"ibol  ic:il    or  décorative  accessorles ,,    waicii  may   be   so  arranged 
as    to   separate    the'fc7/er    part    oi    tue   pr;d  estai    frora  tne   upper 
iby   a   capj    and    ^ne   basQ    Is    indoper.den  :  1  y   d'iv-lop«dj    so    that    t;ie 
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8.       Pureiy   archl  tect'aral   mcnumb'nt.i   are   ui^ualli'   arrangea  .in 
levT  ground    types   as   meinorial    coîunins,     tov/ar-l  i  r.e   structuros^ 
tenpie-like   buîîdinas,    and   nt^taeL-    arran^ed   about    a   central' 
point.      The   menioriai    plllar  of   slender  proportions  may   take 
ihe  most  varled    forrns;     in    largar  de^iignc;,    It    is  usually   trea^ 
ed   as    a  coîurrji  witn  a   capital,    1  ts   abaciu?   accessible  by  a  wiï| 
Ing   staircase.       Tovrer-llke  monuments   are   eitner  solid,    or  ar-J 
anged    to  eer^/e  as    tow^ers   of   observation. 

Thesd  may  aîso  b©  ireated   in  varlous   vfays,    accordlng   to    l^-û 
cation.      Trie  substructare  centaine    tne   entrante   to   the  statr-'| 
case   (or  an   elevator,    as    tn    tna  to/rers   of   tne  Trocadero,    Parlj 
and  soraetlmeg    fornis   an   axten^ed   archl  toc  tarai   design,    someti- 
mes   takôs    the   form  oi    an  opan    portlcc   or   tnat    of  a  chapel,    Fij 
437' a,    or    that   of   a   cross -sliapei   subst  ructure  b,     its    centre 
occupled   by   tne  \7lndlng  staircaiov.       In    tne  arrangement   a,    tna 
istalrcâse  may  be  pîaced    in   one   of    th^:J   apses    and    flrst    connect-] 
ed   vvlth   tne   central    staircase  aloys    the  vauîts. 

W©  hav8   characteristi  c   exa:nplo.     cf    ternpie-îike   and    central  1: 
arranged  plans    In   tne  V/alhalla    anc    !n    tne   auhmeshalîe.      Such 
dôaign,'?,    \flth  wiiich   ara    to  be   cîassei   yiew  pavl  liens,    do  not 
admit    of  a   gênerai    discussion,    but    are   entireîy   free   composi- 
tions-   the    freost   and  most    pîoaaant    pr»  bîer.is   oi    tne  Arehitect,; 
admltting   of  very  num.erous   solutions. 
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